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This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
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Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
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3 . This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
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Certain documents cited 
Certain defects in the international application 
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Name and mailing address of the IPEA/JP 



Date of completion of this report 

09 June 2000 (09.06.2000) 



Authorized officer 



Facsimile No. ^^^^ 

Form PCT/IPE A/409 (cover sheet) (July 1998) 



Telephone No. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/01798 



I. Basis of the report 



1. With regard to the elements of the international application:* 
^| the international application as originally filed 

1 1 the description: 
pages 
pages 

pages 

I 1 the claims: 
pages 
pages 

pages 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



, as originally filed 

_ , as amended (together with any statement under Article 19 
, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



. , filed with the letter of 



I I the sequence listing part of the description: 
pages 
pages 
pages 



, as originally filed 



filed with the demand 



, filed with the letter of 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is- 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 

□ 

the language of publication of the international application (under Rule 48.3(b)) 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 



□ 
□ 
□ 
□ 
□ 

□ 



contained in the international application in written form, 

□ filed together with the international application in computer readable form 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form 

statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 
the description, pages m 

□ 

the claims, Nos. 

□ 



□ 



the drawings, sheets/fig _ 



5. n ThiS rep0Ft haS been established 35 if ( some of ) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70.17). 

'• Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (I A) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



2,3,5-7 



1,4 



2,3,5-7 



1,4 



1-7 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

Document 1: JP, 5-345778, A 

Commentary: 

Document 1 cited in the international search report describes the compounds described in Claim 
1 and states that these compounds are effective for the treatment of allergic disorders, 
inflammatory disorders, coronary artery disease and the like. Therefore, the inventions described 
in Claims 1 and 4 do not appear to be novel and do not appear to involve an inventive step. 

On the other hand, the inventions described in Claims 2, 3, and 5-7 are neither described nor 
implied in document 1, and therefore these inventions do appear to be novel and to involve an 
inventive step. 
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Office 
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Washington, D.C.20231 
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Date of mailing (day/month/year) 

08 November 1999 (08.11.99) 




International application No. 

PCT/JP99/01798 


Applicant's or agent's file reference 
D1-002PCT 


International filing date (day/month/year) 
05 April 1999(05.04.99) 


Priority date (day/month/year) 
06 April 1998 (06.04.98) 


Applicant 

YAMASAKI, Noritsugu et al 





1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 

20 October 1999 (20.10.99) 



| | in a notice effecting later election filed with the International Bureau on: 



The election 



□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of W1PO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 
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Diana Nissen 
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^^I^^CflMQia Takafumi)[JP/JP] 
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Jlgftf ^(ONOMUR A, Osamu)[JP/JP] 
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¥gj *jA( H IRAMURA, Takahiro)[JP/JP] 
T 305-0047 3E4*»o< «ffi^l-14-14-403 Ibaraki, (JP) 
(74) ftSA 

#M± fSTKWife, ^(SHIMIZU, Hatsushi et al.) 
T300-0847 «*Jft±J»m»"TM-l Bltto < tf tT/U6» 
Ibaraki, (JP) 

(81) tg^S BR, CA, CN, JP, KR, US, BtfN^ffF (AT, BE, 
CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE) 



(54)Title: INDOLE DERIVATIVES 

(54)%^<£>£1* 4 is K— frW^-W- 



(57) Abstract 

Novel indole derivatives represented by formula (I) or salts thereof, 
wherein R t is aryl-substituted lower alkyl in which the aryl may be substituted 
by at least one member selected among halogen atoms, aryls, heterocyclic 
groups, aryl-substituted lower alkyls, aryl-substituted lower alkenyls, lower 
haloalkyls, (lower cycloalkyl)-substituted lower alkyloxys, (lower 
cycloalkyloxy)-substituted lower alkyls, aryl-substituted lower alkynyls, 
aryloxy-substituted lower alkyls, aryl-substituted lower alkyloxys, lower 
alkylthios, lower alkyloxys, and alkenyls; and R 2 is a lower alkyl, lower 
alkenyl, aryl, or heterocyclic group optionally substituted by halogeno, lower 
alkyl, lower alkenyl, or aryl. These compounds have a hypoglycemic activity 
and a PDE5 inhibitory activity and are useful as a drug. 
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£>tK 7;^n/f;^ ^7;WD^f;H, h'J7MD/f^ 7pp 
y^DD/« MJ^nD^fjl/S, 7*p^^;Hs i/7u^ 
h'J7"n^^f^ a— H^^-;i/fflx i-7;i/toxf;i/S, l- 

2-/0 : E^^ 1, l-^7jWDifM> 1, 1-^7opi 
1, l-y^D^xfjl/S, 2, 2 -i?7 2, 2-^ 
^poifMs 2, 2-^7'o ; Ex^;vSn 1, 2 - V 7 u 3^3- 1, 

1, 2 -i?7Dtx^S, 2, 2, 
^7°^7;u^-DJi^-;i/a. 1 -7^D7Dt';i/S^ 1-7dd7p 
l-7"D^7DtiH, 2-7Mn7n«, 2-7Dn7*D^l/ 
g N 2 -7"D^7°DtlVl/^s 3 -7;1/^-d-7°d tVl/Ss 3-7DP7ntVl/S^ 

3 -7*d^e 7u 1, 1 -^7;V2t-P7°p t';H. 1, 1-s^pp7°p 

1, l-^yDt/Ptm 1, 2-^7;i/7ro7ot;i/S, 1, 2 
-i/^DD7n hVl/tt, 1, 2-J?7*Df7D^ 2, 3-^7;^d7d 

2, 3-y7Dn7oM, 2, 3-y7Dt7DtJl/|, 3, 3, 
3 _ h ij 7MD7D bVl/fi. 2, 2, 3, 3, 3 * P 7°P hVl/S, 
2 -7;i/7|-p7'^-;i/ffi, 2 - 7 P P 7*^;i/tts 2-7*0^7^1/1, 4-7)1* 
D7fjl/i, 4-7nD7fJPi, 4-7o^7f;H, 4-3-K7"^H, 
3, 4-y*7 0D7fJl/S, 2, 4-y^n^>fM, 4,4, 4-^>^ 
7;WP7*f;i/S, 2, 2, 3, 3, 4, 4, 4-^7il/tD7-f ;H, ^ 
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D^e^>^;i/^ N 5 -7;i/:frD^>^;i/* N 5-^dd^>^H, 3-3— F 
^>^-;bS, 5-^n^^>^;i/^ N 2-y ^-tu^i/^m, 

6 -:/n-E^^>;u3, 1, 3, 5 - h yjl^-v^^jv^ j^—yjij- 

r-&%o b*i/&* x-b n-7D bVl/7f-^^S> i-rPbVl/ 

n-7W^yS, i-^;i/^-drv^ sec-^;b^^^^ 
t -7^)l*3ri/^ n-^>f;i/^-^y^ i -^>5 L ;b^-^r^S N sec- 
^>^-;U^-dr^S. 2, 2 -^^^;i/rDhVU7f-Jri>S, 2-^f;^h^^ 
n-^^>;i/2t-Jrv^ i --sdri/;i/^-dr^S> t --\Jrv;i/^-^^^ sec 

^;i/;*^>&. 2, 2 -^^^;i/7f;^^yS, 3, 3 - is * 

n*U f^x.{i\ (i/^D7Dt;Mf jl/) ^-^^>^ ( 2 - v ^ d 7*p hVU ji^ 
;W t^yl^ (^>^p^;i/^^;i/) ;*^>ffi N (3-y^D7f;v7Dt:;i/) 
(v^p^>5 L ;i/^5 L ;i/) *4r'>^ ( 2 — >v* p^>?-;i^^;iO 

:*^>«, (4 -^>^D^>^-;i/^^;i / ) ^dpS^ (ist? U^*is)h 
*^>ffis ( 1 -$/^P^drv;U^^-;u) rtdrvS, ( 2 - v P ^ iyjljL^ 

( 3 -is Z ns\*ris;i7°n ^ji) ^^-^^ (2-i/^p^.^-v 
;urpf;i/) t^ryi, (l-y^DAJry;i,7D^l/) t^y|, (4-^ 





WO 99/51574 ^ n — PCT/JP99/01798 



3-7©i/^D7;i/W*^ p rut: ;M-^>^ 

;i,#*$/£^#*££b;fc&©£5gi*bs 0iJ*fc£ (y^D7Dm^y) 

3 _ (.>/7 n y^-)v^r^-iy) 7°Dt:;i/^ i/^ D^>^-;i/7r^->^f-;i/^ 2- 
(S//7p^>^;i/^-Jp^) 4- (iy^7 P^>^;i/^-^r^>) ^^-^Ss 

(i/^ p^3^>;1/t|-^v) 1- (y^D^yMJry) i^^S> 

2 _ (^>^p^^>-;i/^^^) 3- (^D^^l/**^) 7Dt' 

2- (v-y-P^^^^^^r^) 1- (i/Pu^l/fr**^) 

7nf;i/& 4- (S/^P^#2/;i/^-^^) 73- 3- 
3^>) 73-frMi, 2- (vy* P^*^;!/**^) 7^-)V&. 6- (y-^P^^r^ 
^v^a^ 1- (^^o^^t^y) (i/tru^y 

t°p 3-7i-Jb- 1 4 -7 m l -y^-— 

4 -/^>f-;i/S, 6 - 7 x— ;u- 1 -^^^l/ffi^WJ^ti^o 

( 1 -^^^v) ( 2 -7-7^;u^r^v) l- (7 
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^Dt:;^ 2- (7^-;u^^^>) rotVH, 3- (7^-ji**i,) 
7°u¥)m, 1- rntVl* i_(2-^7^-;^^ 

>0 7°otVl/^ 2- (l-i-y^M^i.) 7°u¥)i^ 2- (2-t^^;u 
ThJrv) rotVUS. 3- (i-^^;^^) rDt . ;j/ ^ 3 _ {2 _ ±y 

2-J-73-)l*^jijrir^^ (l-7x-;n^) (2 
-7x-;ix^i/) ;*^>m, ( 1 -^-7^;i/a:^>- i -jji) 3h^>^ (2 
-^-^^;i,i^>- l -j )X/ ) (l-^7^-;n^>-2--f;i/) * 

^>S, (2-t7^x^>- 2 -^;i,) ^^rvS. ( 1 - 7 - d 

(2-7i^7d^) ;**i>^ (3-7i-;i,7ot» Jr* 
^>«, (l-t7^7*n;l>-i-^ l ,) 2|-^>^ (2-t-7^7d;1> 
-1-4)1/) ^-Jr^S, ( l -t7f^7n;o-2-^ )V) #^>^ ( 2 - 

^7^7-DM>-2-^l,) ^^>>M, ( 1 -±7^^rD^>-3-^f Jl) 
(2-t7^7-p^>-3-^ (4-7i-il.7f 

^vS, (2-^7^;u^>^>-5-^;u) Th^vS, (6-7^ 
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n- 77 i-7?)V7*&, s e c-77)l7*&, t-77 

i -/^dpi/;i/^-^-S> t -^^ri/^ftSx s e c -^^-v^^^S^ 2-^^ 
;i/^>^-;i/^-^-^ 3 -*3-)l^y7)V3-jf : M. 1 -x.7)l77)\/7*&. 2- 

xfji/7"fji/^tSs i, i-^^7)iy"7Ji7^&, 2, 2-> ! ^^;i/^^;i/ 
f-^-S, 3, 3-^^7)V77)l7>t&. l-^7)V- i-^7)irn^jv7-t 
^#^tf£>ft£o $ e>l£&M£.&*7)]/ : ?-*&. ^7)l7*Ms n-7u\^Jl 
7*&. i-7Dt;i/f^ n-7^;i/^-^-fts i-7'7)l7*M. sec- 

3-70^71-J^ 3-3-K7i-^ 4 -7^07 4- 
^PD7xrM, 4 --7*d^7 x — ;i/S, 4-3-F7i-j^ 2, 3 - i? 
^DD7x— 2, 4-^^PP7ir;i/S x 2, 5-^^PP7xzjl/S N 
2j 6-^^PP7x-il/|, 4-7*D^-2-7Dn7i^H, 1-7*0^ 
^- 7 ^u>-2--Y;i/^ 2-^DOt7^1/>-l-^^ 5-7PPt7 

* L/ > - l - -f 6-^ppt7^i/>- l --f;vft> 4-7PP-fv^; 

ij > - 8 - >f 2-^PP*>"J>-4-'fMs 4-7*D : E^V*>"J> 

-l-^;i/S. 5 -7PPf^7i>- 2 ->f;i/*x 5-7Pt^7i>-2 
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7^>i£u mm. %{t*mm. mm, v>8t&t<Dmmmm. mm, h i> 
s<>-tz>x)i*>m. P~hJi^>xju^>mmtcDxji^>mmuiks tjv^ 

*mW(D mfaWWt&®)£ IT^ 3-(2-*DD-4-(t - r^^-af-) 
-<>v;b) -2-p<^;i/-5- ( 1 -^>^>^;i/^-;u*;w^^;i / ) ^f>K 
3- (2-7DD-4- (t-^;i,^^) ^>i/;b) - 2 -^ ;l/ _ 5 

- (4-^^-;i/^>-fe*>) ^ > 3 _ (2 -^ 

^>k-;k 3- (2-^od-4-3-^>^) _ 2 -^; b 

- 5 - ((4 -^;WK>-fcf>) ^ > 3 - ( 2 

-^dd-4- (7ir;ixf-;b) - 2 5 - (1 ^> 

^>^^^-;b*;u/^>r;i/) ^ > ^_ ;l/> 3 _ ( 2 -^dd-4- 





WO 99/51574 ^ 1R PCT/JP99/01798 

15 



#;w^-r;i/) >f>h*— ;w 3 - (2-^dd-4 - (2-7x-;i/xt-;i/) 

/^>y;i / ) -2 -^^^-5- ((4 -*-7-;]/^>-t?>) Jl/S*: J 

>f> j<-_-;i /> 3 - (2-^7DD-4 - (2-7i^iHT-^) 

_2-^^;i/-5- ( 1 -^># >^;i/*— ;i/#;w^-f ;u) > K— ;K 3- 
(2_/7pn-4 - (2 - 7 i ^>y;b) - 2 - ^ 5 - (( 4 

-*?-;w^>-tf >) x;i/*-;v^;uM^^;b) -Y>h*—;w 3- 
4 _ ^>s;;i/) - 2 5 - (( 4 ^-;i/^>-t?>) 

^;i/^-;i/*;w^'r;i/) > K— ;W 3- (2-*nn-4 - (^n^*'> 
;u/^;i/7r-^r^>) -2-^;i/-5- ((4 -^?-;i/^>-fc:>) 

*-;i,#;w^^;i/) >r > F— ;k 3- (2-^oD-4-7x-ji/^>y;0 
_ 5 _ (( 5 _7;oo-2-^7j>^M-il/) #;w^-f -2-^^- 
^^K— ;K 3- (2-^od-4-7i-M>^1/) -5- ((5-7*D 

^_ 2 7 1 ^) #;w^-r;b) — 2 — > k—jk 3- 

(2-^nn-4-7xz;i/^>^;v) - 2 5 - ( 4 -^>^>^^ 

*-;u#;w^>r;i>) -Y>K-;K 3- ((l-7*D^7^l/>-2-^f;v) 
t^n) -5- ((5-^PD-2-^7i>^;^-ii/) #;wn-^;i/) - 

5 _ ((5_7o^_2-ft7x>x;i/*^;i/) #;w^>f;i/) -2-^;i/ 
j y K— 3 - (4 -yu^z - 2-7nD^>^jl/) - 2 - 5 - ((4 

-^;i/^>-tf>) ^l^-^^w^^;!,) f>K-;K 3- (4-7'd^e- 
2-^pp^>y;i/) -2-^^;w-5- ((4 - tr^;i/^>-t? >) 

*>;W^-f;i/) -T>H-;K 3- (4-7Df-2-^DD^>i/» -2-/ 

^ ;l/ _5_ ((2-7iiji/if^i/) ^t^w^-i';!/) W > F— 

3 - (4-"7'd^-2 -^DD^>^V) - 2 5 - (( 1 -^>^>) 

*;i,*-;i,£;w^^;i,) ^ > F-;K 3- (4-7"D?-2-^PP^>i ; M 
_ 5 _ ((5-7Dt-2-ft7i^Mc;b) *;i/M^-r;b) -2-^ 
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JU> K-;K 3- (4-7Df-2-^DD^>y» - 2-^^;| / -5-(4 

*;i//\-^-r ;u) -3- (2, 4 d d^> -2 
-^^iz-f > H-;k 5- ((5-7ot-2-ft7x>xW-^) 

^>r;b) -3 - (2, 4-j;^dd^>^) - 2 > 3- (2 

_^pp_ 4 _ (HJ7MD/fji.) ^>i^;i.) -2-^^;b-5- ( 1 
>&>X)l*-)l±>}l^^:j ji) ^>k_ ;1/n 3 _ (2-^pp-4 - (Hj 7 
)l7tn*?-)l) -2-^^;u-5- ( 4 -A > 

JjJls^jJl) ^>k-;k 3 - (2-*dd-4- (h'J7jl/tD^^) 
>^;P) -2 5- ((5-^DD-2-f^7i>^;^r;i,) 
^VE-Ol/) >f>K-;K 3- (2-7DD-4 - (h'j7j^D^f;i.) 
;b) -2-^^-5- ((5 -7n*- 2 -?-*7 *;uy^ 
-Y -f > K— ;k 3- (2-7DD-4- (F'j7WD^f;i/) ^>i?;i/) 
- 2 5 - ((4 - t; -;i/^>-t?>) *;b*-;i/£;w^^;i,) >r > K 

— ;K 3- (2-7DD-4 - (MJ7WD^f;i/) ^>i?;b) _2-^^-;i, 
-5- ((2-7 ^ — ;i/*;i/M^>f ji) j > ;k 3- 
(2-7PD-4 - (h U7j^D/^) -<>^;i/) -2-^^;i/-5- ((1 
~^>^>) ^>^_ ;K 3 _ (( 2 n d - 4 - 

( 7iy *^^) ^>^;V) -2-^^-;u-5- ( 1 -^>^>^;u^-;u 
7j;i//^>f;i/) ^>k-;k 3- (2-7DD-4- (7x;+^^) ^> 

K— ;k 3 - (2-7DD-4 - (^^P^^r^>;i/^-^-v^^-;i/) ^>v;b) - 
2 5 - ( 1 -^># j],) j > k— ;k 3 - ( 2 

-^DD-4- (*/>7U~s*i,)\,* ^> i ;;i / ) _ 2 _y 5 _ 

(4 -^^;i/^>-b*>^;b^-;b^;uM"^^;i / ) ^ > K— ;K 3- 
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3!j;w^>f ;u) -OK-JK 3- (2-^DO-4-ih^^^>^^) -2- 
^^. ;1/ _5_ ( i >^;i/^-;i/^;i/;^^-r > F— ;K 3 - (2- 

T-frsOM >x;i/*^;i/#;ws^;i,) J > F— >K 3- (2-^pp-4- 

2--Y;b) ^>^;i/) -2-^;i/-5- ( 1 -^># 
3b;i/;^>f > K-;K 3- (2-^pp-4- (75 >- 2 ->f ^> 

_ 5 - ( 1 -^># >^;i/^— Jl/^W^-Y 4 > h*— 

3 _ (2-/7on-4 - (7 5 >- 2 ^>^;i/) - 2 5 - ( 4 

_ p( ^ ;l/ ^ > ^>^;U^-;i/^;i/M-^-r;i/) ^ > K— ;w 3- (2-^nn-4 
_ ( i _^^-fe>- 2 ->f;i/) - 5 - (4-^n^> 

4f>^;i/*-;i/*;i/^^^) -y>k-;w 3 - (2-?pp-4- 

-b>- 1 ^>> ? ;i/) -2-^^;u-5- (4-^^-;^>Hf >^^^— 

;b*;w^-OI/) >f>H-;w 3- (2-^pp-4- ( 1 > - 2 - -T 

^>>>;i/) - 2-M-)\s- 5 - ( l -^>^ >x;i^-,M/#;w^^;i/) -< 

^l*—;^ 3- (2-^PP-4- ( 1 -^^--tz >- 1 --f ^>^;i0 -2 

#Lt42n£^8¥ (-r >^ 'J >S^f^^^#x Rabson-Mendenhalliffi^fflk — 
XA, Kobberling-DunniganSiiM^> Seipj£^!!¥* Lawrenceini^Px Cushing^M 

E5) Pfli^ffls ¥ri@S?tkll^ffl, m^^^ffl^ ifii^iM^ffls 
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^jg^^«tsMff<4©*s^) N PTCAm&nm^am* ammo* 

5#fflOE*«ffJ©^i:UTffiffl*iiSo E%»#jfcm*!k »&u fcr-fe 

^?->, 3^ aM££jdK TNJ-riHu 

^©aSti^fttS^ -*S^£ttJi£Pft4cD*§i§r. l~100mg/kg, ®g 
r±^^v±©il^0.1~10mg/kg^-B{3 1 ~ 4 Hlfe-^-rSo 
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eii&s <t-a>Vo (9) ~ (l D ©{b^st^^-rm-e^So 

HI 2 (is 4b&®l (12) - (14) <D<b'¥J&%:m-rm-e&2>o 
m 3 (is (15) ~ (17) (Dtt&tt7&-?WZ%> Zo 

SI 4 (is <bi§r^ (18) ~ (2 0) <D{b¥£,*mirW"e$>Zo 
El 5 (is ih&W (2 1) ~ (2 3) <Dfc¥3,*7i<?m-e8>Zo 
El 6 (is (2 4) ~ (2 6) ©4b^5££^-f EIT&So 

EI 7 (is it^a (2 7) ~ (2 9) ©^it£^-f El-(?& So 
EI 8 (is {b&fo (3 0) ~ (3 2) c7Mb«£^-TE|-e&£ 0 
El 9 (is fb-^tJ (3 3) ~ (3 5) ©<b^£^-f E1T-& So 

iioiis <b^ (3 6) ~ (3 8) ©fb^a;£^-fia'ra&So 

Ell l(is Yb^ (3 9) ~ (4 1) CDifr¥&*m?mr*&2>o 
El 12 (is 4b&yj (4 2) ~ (4 4) (D4h¥£.*7ji?We&Zo 
Ell 3 (is 4b&Va (4 5) - (4 7) ©'fb^^^^'TElT-feSo 
Si4(is fls-^ (4 8) ~ (5 0) <Dih¥tt7Firm"e$>2>o 

eii 5 (is it&w (5i) (Dib^^rm^^o 

WTs W4Mia!)IffitP^t5^ *Wcn?>©lffi^(: 
Mii^J 1 

< 3 - (2-^PD-4-3-F^>^il') -5- (^ h^rv^l^— ;W -2 

5 _ - 2 -^;i^f > F-^ (6.62g)s Ufa 2 - * 

dd-4-3-K-<>^^ (32.0g)s L-i6i (12.44g)s TkiMb^bU^A 



WO 99/51574 




PCT/JP99/01798 



(3.32g), 1, 4-i?**y> (100ml), Slf* (55ml) ©rI^^95°CT-55 

<4vzru*;-)),m$. %L'mTZZtlz£t)^ 3- (2-^dd-4- 
3 — K^>v;b) -5 - (^ h Jrv*;i/^-;b) - 2 -^;u-f > (7.27 

g) £f§fco 

'H-NMR(CDCh, d ppm) : 2.35(3H, s), 3.89(3H, s), 4.09(2H, s), 6.63(1H, 
d, J=8.2Hz), 7.30(1H, d, J=8.6Hz), 7.36(1H, d, J=8.2Hz), 7.73UH, d, J= 
1.4Hz), 7.85UH, d, J=8.5Hz), 8.07(1H, brs), 8.08(1H, s) G 

<5-*;i/^y-3- (2-^dp-4-3-F^>^) - 2 - / Jlj > 

3- (2-^pd-4-3-^>^) - 5 _ Y * is =.)],) -2 
-tf-JH > F-fr (l.OOgk 10%7JcK<b^-hU^A7fc?§fS (5ml). 
;!/ (5ml) ©ig^fefc l^^P^iB«tUfeo SiMSMlU 1 NJBK-epH6lcH 

&Z t(Z X <0 5 -tiJl^^->- 3 - (2-^dd-4-3-h>^) -2- 

^^;u>r>h*-;u (o.640g) *afi*gitbt^ 0 

'H-NMR(DMSO-de, 6 ppm) : 2.32(3H, s), 4.04(2H, s), 6.75(1H, d, J=8.2Hz), 
7.30(1H, d, J=8.5Hz), 7.52UH, d, J=8.1Hz), 7.62(1H, d, J=8.4Hz), 7.80 
(1H, s), 7.87(1H, s), 11.27(1H, s), 12.280H, brs) 0 

<3- ( 2 -^DD-4-7xzji/xfr;b) ^>ZSjl) - 5- (*h*isijJl 

3- (2-^dd-4-3-N>^) -5- U h -2 
-^^;b^>K-;^ (0.88g), 7 3L-jU7*t3-U> (1.02g), Si/^^^A 
(II) (0.090g), h U 7n;i/7^7^ > (0.21g). hUn-^;UT^> 
(0.75g). 3>Mbffl (I) (0.12g), RWN, N-y^^^A7^ K (15ml) 
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s<>i?)\,) - 5- h 3^>#;i/tf^;i/) - 2 > K-^ 
(l.OOg) £f#£o 

'H-NMfUCDCL, (5 ppm) : 2.36(3H, s), 3.89(3H, s), 4.17(2H, s), 6.89(1H, 
d, J=7.5Hz), 7.2K1H, dd, J=8.0 and 1.7Hz), 7.24-7. 53(5H, m), 7.58(1H, 
d, J=1.7Hz), 7.68-7.7K1H, m), 7.85(1H, dd, J=8.6 and 1.6Hz), 8.07(1H, b 
rs), 8.12(1H, s)o 

< 5 - 3 - (2-^OD-4-7x-;i/Xr-;V) ^>y;i/) -2 

SB^J 1 cD^-i«©#$£fc:ti£i v 3-(2-^dd-4-7 ^ - - 
^>i^;i/) - 5 - M h^r->3b;i/^— - 2 > K— ;i/ (l.OOg) 

<=> 5 3 - (2-^dd-4-7x-;ht-;v) ^>^;i/) -2 
-^^•;i/-f > K— ;i/ (0.75g) £?#fc 0 

'H-NMR(DMSO-d 6 , 5 ppm) : 2.34(3H, s), 4.12(2H, s), 7.02(1H, d, J=7.8Hz), 
7.20-7. 70(1H, m), 7.85-7.95(lH, m), 11.27(1H, s), 12.24(1H, brs) c 

< 3 - (2-^DP-4- ( 2 - 7 jl-jI^- Jl) ^<>is)l) -5- h^r 

3- (2-^dd-4-3-F^>^1/) -5- h *r*/l3 ))/•&=- -2 
-^^•;i/^>K-;b (1.32g), (1.57gK »^7i^^A (II) (0.09 

OgK h x ) 7 xz;i/7 7 > (0.21g)s h >J n-^;i/T ^ > (1.10g). R 
tfN, N-y^fWA7; K (25ml) <M^£60°CT\«M# Lfco 

d C «fc £ 3 - (2-^dd-4- ( 2 -7 ^-^^t 1 -;^) ^>^;i/) -5- 

(^ h^>#;i^-;i/) -2 -^^;i/>f > K— ;i/ (l.OOg) £f#£o 



WO 99/51574 



22 



PCT/JP99/01798 



'H-NMR(CDCL, 6 ppm) : 2.35 and 2.38(3H, 2s), 3.88(3H, s), 4.17(2H, s), 
6.90-8.17U3H, m) 0 

<5-*;i/^y-3- (2-^dd-4 - (2 -7 ^-jl^^-ji) ^>^;u) 

mmn&m-JimcDjjmzmK 3 - (2-^uu-a- (2-7^-;^ 

^ -5 - b*z/ti)ltf-)l) - 2 > (1.00 
g) 7>£ 5 -#;i/tf^>- 3 - (2-^dd-4- (2-7x-;bxr-;i/) ^ 
>^;i/) - 2 -M-fr-i > (0.83g) £*!§£o 

lH-NMR(DMS0-d6, 6 ppm) : 2.33 and 2.35(3H, 2s), 4.09(2H, s), 6.98-7.92 
(13H, m), 11.22(1H, s) c 

mmm 4 

<3- (2-^DD-4-t-7fjW^>^) -5- 

;u) - 2 > k— ;u (H-x;g) > 

3- (2-^DD-4-3-F<>^) -5- h ^. iytlJ]/ ^- )l) _ 2 
>f > (0.498g), r MJ7ir;i,7t77-f W^i?* 

A ( 0 ) (0.262g), MJn-7W^ (0.420g), t - )\,± T>? > 

(0.510g), &£>*N, N-^^^b*;vA7^ F (5ml) CD^^^60°C-?:« 

- (2-*dd-4- (t-^;b^-^) ^>v;i.) -5- 
- 2 — p< f-jvj > k — ;p (0.360g) £f§fc 0 

'H-NMR(CDCl3, <5 ppm) : 1.55(9H. s), 2.36(3H, s), 3.88(3H, s), 4.16(2H, 
s), 6.87(1H, d), 7.20-7.33(2H, m), 7.58(1H, s), 7.86(1H, d), 8.06(1H, br 
s), 8.12(1H, s) 0 

< 5 -#;i/tf^>- 3 - (2-^pd-4- (t -73-)\,=f-*) ^>^;b) -2 
-^^JIJ > b'— )MDmm (tg—X*£) > 
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3 - (2-*dd-4- -5 - Y*ci/-tofl' 

- 2 > K-;i/ (0.340g), 5%7KSHb^ h »J ^AtK« (2.0g), 
— ;b (2.0g), m^y— ;b (5ml), rh7tFn77> (2ml), 7k (2ml) 
cDig£r«80°CT 5 «#bfcc R^&M^^J 1 / 2§J-eIlU 1 Ni&mx* 
P H3(C^SIb£o rrmbfc*£Il£:lft#>, 7k&, ^itSutt J; 5 - 
i/-3- (2-^od-4- (t -7*^-;i/^7|-) ^>^;b) - > K 

(0.277g) *mtz 0 

■H-NMR(DMSO-d { , 6 ppm) : 1.20(9H, s), 2.33(3H, s), 4.12(2H, s), 7.02(1H, 
d, J=7.9Hz), 7.30(2H, m), 7.52(1H, s), 7.62(1H, d, J=8.4Hz), 11.27(1H, 
brs) 0 

mmm 5 

5 _ h3f-i/73;i/^-;i/) - 2 > K — )V (0.380g), i&it2-Z 
DD _4 -^y?y))s**l/^yi/)\s (1.068g), L-m&m (0.750g), TkSHb 

(0.200g), aWb'J^A (0.15g), 1, 4-^^^rit> (6ml), 
&T>'7k (3ml) ©?g^*95°C-C46I^Hai#Ufeo &.$M*WM®.^ mm^-^Jl 
-eJftfflU 7k, 1NI8, 10%7kiHb^ b U £ A*&?fi"CM#:i5fe#Lfco 7»b 
fcgfg^^l/Jf £$6*6U 3-(2-^PD-4 - (^>^;u^^-^>) 

- 5 - hdri/*;i/^-;v) - 2 > K— ^S^ttS!®^^* ^~ 

;i/ (7ml), lOXTK^b^- h U (5ml) £fln;i, 1 BSBajjn&iSSL b tc a 

&j&M£^?&£-eftSJU i N^^ffl^pH^^j5^figbfe^, g^K^^-^-e 
Witts 7K-e&#bfco ^ibfeiixfM^iib, 5-*;utf^>-3- 
(2-^PD-4- (^>^;b;t^>) ^>^;u) - 2 -^^;i/-f > H— 
tfvttlTO (0.41g) £f#fco 

'H-NMR(DMSO-dt, 6 ppm) : 2.32(3H, s), 4.0K2H, s), 5.05(2H 5 s), 6.84(1H, 
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dd, J=8.6 and 2.6Hz), 7.11(1H, d, J=7.5Hz), 7.27-7.44(6H, m), 7.61(1H, 
d, J=8.6Hz), 7.89(1H, s), 11.22(1H, s) 0 

<3-(2-^DD-4 - (y^D^WMfj^^r^) ^>^;i/) - 5 - 

5- _ 2 -^^;b^> (0.170g) N m<t2-? 

OD-4- (v^D^^>;i^^*-^>) ^>i^ (0.49g), L-ffiHi? (0. 
300g), *Bftth'J«>A (0.080g), 3Wh'J^ (0.075g), 1, 4-*? 

(3ml), (1.5ml) ©^tJ£80 o CT40B$F«# b£o Sjfo*££ 

i§«L M^-T^-ertjtBU in^is, io%7jc^fb±h';^A7XMT-jl 

3 - (2-^DD-4 - (v^D-^>;i^^,l^:^) ^>$/\H,) -5- (^ 

h*S/*;i/^;i/) -2-^?-;w>K-;b (0.23g) * Gfifcgfc bTWfco 
'H-NMWCDCL, d> ppm) : 0.97-1. 06<2H, ■), 1.14-1.33(3H, m), 1.66-1.86(6H, 

m), 2.36(3H, s), 3.68(2H, d, J=6.4Hz), 3.89(3H, s), 4.09(2H, s), 6.60(1 
H, dd, J=8.6 and 2.5Hz), 6.81(1H, d, J=8.5Hz), 6.94(1H, d, J=2.5Hz), 7.2 
9(1H, d, J=8.4Hz), 7.84(1H, dd, J=8.4 and 1.4Hz), 8.00(1H, s), 8.14(1H, 

S)o 

< 5 ~*Wy- 3 - (2-7DO-4- (ispn^is)],*^)],***,) ^ 

3 - (2-^dd-4 - ( v^isJl^T-jij-*^) ^>^;i/) - 5 - (^ 
h^ri>*;b^-;u) -2-^^;b^f>h'-;i, (0.220g) tx^;-;i, (10ml), 
10fcKIMb*M;*A*igift (5ml) ttMx., 1.5B$raJmr»iB*tLfc. 
S£-C#*PU lN£K£ffl^ P H£ffj6fcil&bfcgL *fW^*i8lRU 7jc, 2 
-7d;V-;^M, SSU 5 3- (2-^ D D-4-(y 
*D^>;M^:*^>) ^>Sy;y) -2-^^;u^> K -;i, (0.190g) Sfi 




WO 99/51574 ^ — PCT/JP99/01798 

60 



'H-NMR(DMSO-d 6 , 6 ppm) : 0.94-1. 03(2H, m), 1 . 09-1 . 26(3H, m), 1.58-1.78(6 
H, ■), 2.32(3H, s), 3.72(2H, d, J=6.4Hz), 3.99(2H, s), 6.73(1H, dd, J=8. 
7 and 2.6Hz), 6.85(1H, d, J=8.6Hz), 6.99(1H, d, J=2.6Hz), 7.23UH, d, J= 
8.4Hz), 7.6K1H, dd, J=8.4 and 1.5Hz), 7.86(1H, s), 11.12(1H, s) a 

wtrnm 7 

<3 - (2-^pp-4 - (h 'J7;i/*n^jl/) ^>^;i/) -5 - h^^ 

v?^DP^^>(10ml)St>'THz h - h U ;K lOil)©®^^*^^ h 'J^M 
pg^gg(11.0g);&^HJ^;i^>^>(22.4g)£?g£iU dti^zk^bfeo 
5 _ h^>#;i/*'-;i/) - 2 > H-;K6.07g)St5 2 -*n D- 

4 _ ( ij ^;i/7|-D^^;i/) ^>X?JVrt K(8.04g)S:> ? ^ d P ^ ^ >(30ml) 
JkXfT* b~b U;i/(30ml)©vg^r^l-^^bfe^^*30^P^^^U-C^Tb 
fco ^T4B#P^»^ h U 7;i/^P^|g(66.0g)4Jnx.s <*e>£^MT?17l$ 
Haif#bfco SJift «7.M$U 10%zkiHt^ b 'J £ A*$8i«(250ml)£«9>o < D 
fcftnAx 1 Nffi^UOmlJfcjbnfcT^tSt-bfc©"^ @fr£flimb£o ttftK 

fr^g^^-MlOOmlx 2 )TttttiU Z(Dm&mt^&^feffifo*'& J &xmffi 

lz-v^^>(200ml)&ia^T^TiS#b. *ftBbfeH^^*^bfco dft£# 
^rc^;i/(50ml)h^^it>(200ml)©^?^I^^i5ISII.MMb^ 3- (2-* 
pp-4- (h'j7Mn/f;i/) ^>^;u) -5 - h^ri/*;i/j^-;i/) - 
2-^^-;i/>r > K-;K8.83g)^«€i^^^bTflfeo 

'H-NMR(DMSO-ds, 6 ppm) : 2.34(3H, s), 3.76(3H, s), 4.19(2H, s), 7.16(1H, 
d, J=8.1Hz), 7.35(1H, d, J=8.5Hz), 7.56(1H, d, J=8.1Hz), 7.65UH. d, J= 
8.5Hz), 7.86(1H. s), 7.90(1H, s), 11.39(1H, s) c 

< 3 -ts)V^iy- 5 - (2-7PO-4 - (h'J7;i/to^^l/) ^>S^lO 
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^>^;b) -5- U hJr^>*;u^-;u) - 2 > (5.2g) 

*63-*M*j/-5-(2-^np-4-(hij7;i/*D^^)^>j;;i,) 
-2-^^;i/^> (4.7g) £ff£ 0 

'H-NMR(DMSO-de, <J ppm) : 2.34(3H, s), 4.18(2H, s), 7.17(1H, d, J=8.1Hz), 
7.32UH, d, J=8.3Hz), 7.56(1H, d, J=8.1Hz), 7.63(1H, d, J=8.4Hz), 7.85 
(1H, s), 7.880H, s), 11.33(1H, s) c 

mmm 8 

<3- (2-*PP-4- (7^J*isA?-)i) ^>i;;b) -5- h*^* 

5- -2-^;i^>K-;b (0.568g), Jgfc2-* 

dd-4-7x;^^m>^ <1.05g). L-*@5g? (1.17g), 7fc»-fb 
tMJ ^ A (0.312g), S^b^'J^A (0.225g), 1, 4 - S> > (10m 
1). XV* (5ml) ©rg^#5*80 o CT2BP B 1M#L/ro 3S*-C#Sll,fc« N 7K 
(50ml) (50ml) SJD*T#ttU W«J1 r U * A 

<5-*;i/tf**>-3- (2-*dp-4- (7xy^^) ^>i^) - 
2 -**-;i/>f > K-;K73S^it (^~x^) > 

±fi3©#&T*f#£ 3 - (2-7DD-4- (71;+^^) ^>^;b) - 
5 - h^ry^M'^) -2-p<^;U^>K-;U*^tf?g^ (0.634gK 
lQ%*m<b± h V $ A*m#L (4ml) s ( 2 0ml) £&-&u 3 B$ 

P^nfAjl^bfeo ^Sfcjfc-ettSlLfcgL INJgi (10ml) **Dx.TpH5Hjg^ 
U 40~50 o C^SD^Lfe@^i?3i^;u (100ml) #tf* (100ml) %»n^.T^fSLfco 
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^j^A^D-x'h^^^^ - O&iM : ^^;-;i//^nn^;i/A=5/9 5) "C 
iib, 5-ti)l^t/-3- (2-*nn-4- (7x^^^) 

-2-^^^>H-^ (0.380g) £f#fc 0 
'H-NMR(DMSO-d 6 , 5 ppm) :2.35(3H, s), 4.10(2H, s), 5.03(2H, s), 6.93(1H, 
t, J=7.1Hz), 6.96-7.0K3H, m), 7.23-7.32(4H, m), 7.52(1H, s), 7.62(1H, 
d, J=8.5Hz), 7.9K1H, s), 11.26(1H, s), 12.26(1H, brs)o 

mmm9 

<3_ (2-^PD-4 - (^>^ o^\^^>;b^-^ri/^^;i/) - r Oi^)l) - 5 - 

5 _ hdf-^^;b^'-;i/) - 2 4 > K— ;i/ (0.568g), JM4b2-^ 
DP-4 - (^^D-\^rS/;i/^-^ri>^^^) ^>S^W (1.09gK (1. 
17gK 7K^b^h , Je7A (0.312gK H^bth'J^A (0.225gK 1, 4-^ 
(10ml). JSlM (5ml) ©?M£r^£80 o C-e 2 B bfco ^^t? 
* (50ml) St^K^^l/ (50ml) £lm;£T#*lfcbs %mm*M7k 

^^KiS^SS^^ (2ml) St^^V (6ml) ©iB£-$88|j&» t>M$5aa%n KU § 
^J©^^^tfM^t)(0.9g)^t#feo ;ti$^©Jt«©lgtffl^fco 
<5-t>)m*is-3- (2-^700-4- (v^D^^l^*-^^) ^ 

>^;i/) - 2 > H— ;i/©$4iS (i-Ifi) > 

±HB©?JV£Tf#fc3- (2-*OD-4- (i/^DA^i/M^y^^) ^ 
_ 5 - h^S/*;i/^-;V) - 2 -/*\M/>T > K-^^tnEl^l (0. 
9g), \0%7k8tfci- h U (4ml). S^^^-^ (20ml) fcig^U 

I»t3WDilfeo gi&££-etfSPbfc&s 1NM (10ml) %:1}UZ.~€ 
pH4g££:U 40~50°Ct:MbfcMxfil/ (100ml) SV* (100ml) 
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CO 



# 



5/95) fgSU 5-*Wy- 3 _ (2-*np-4- (v*P^3-> 
^>^;w - 2 > K-**^trS£fc (o.57g) & 

Miti^'J 1 0 

<3 - (2-^D-4-ih*i/^) - 5- h**>*;i,*-;i,) - 
2 -^;i/-r > k— ;K£>Mji (II— ig) > 

^ D0 ^ > (5ml > ^ '^WDSi (0.91g) #£>'h ijj^«>7 

> (1.86g) £?g£rU cn**^Lfe. :Ca5-^ f^>*;i/#-;i,-2- 
> (0.50g) M2-^dd-4-x h+^>X7^rt K (0. 

49g) *^on^> (10ml) Mrh7bFD77> (10ml) (DM^mMlz 

mmmwistco &fam*mmi,xme>titzmmizzti (5mi) 

1t> (30ml) Itm*., «§lHLfe 0 dCDttja^t, ^dd^> (10ml), 

hV7»*nmm (o.9i g ) N mf<jx^>7> (i.seg) zimzmu-zzom 

mm^Ji/^V>=l/3) t?»«, *e,fc:ftK^^;i//^^><p^s» 
B B B MbT3- (2-;7DD-4-xF^> i ;;| / ) _ 5 _ (^f.^^,^ 

-;u) -2-^^;i/>r> K-;i/ (o.52g) %mtz 0 

'H-NMR(CDCl3, 6 ppm) : 1.37(3H, t, J=6.9Hz), 2.35(3H, s), 3.88(3H, s), 
3.97(2H, q, J=7.0Hz), 4.09(2H, s), 6.61(1H, d, J=2.5 and 8.5Hz), 6.82(1 
H, d, J=8.5Hz), 6.94(1H, d, J=2.5Hz), 7.29(1H, d, J=8.7Hz), 7.83(1H, dd, 
J=1.5 and 8.5Hz), 8.03(1H, brs), 8.19(1H, s) Q 

< 5 3- (2-^D-4-ih^>j,» - 2 -*?-)U 



% 
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_ 5 _ y^-i/tD^-fr) - 2-*3-)\yJ > H— ;i/ (0.52g) 1?h 5 

t;^^-3-(2-^PD-4-x yici/^yyfr) - 2 > k-Mo. 

382g) %mzo 

lH-NMR(DMS0-d6, 6 ppm) : 1.27(3H, t, J=6.9Hz), 2.33(3H, s), 3.97(2H, q, 
J=7.0Hz), 4.0K2H, s), 6.74(1H, dd, 3=2.5 and 8.6Hz), 6.88(1H, d, J=8.6 
Hz), 6.99UH, d, J=2.5Hz), 7.29UH, d, J=8.4Hz), 7.6K1H, d, J=8.4Hz), 
7.89UH, s), 11.22(1H, s), 12.25(1H, brs) Q 

mmn 1 1 

<3- (2-^nn-4- (^7i>-2-'f;V) ^>^;i/) -5- M 

3- (^dp-4-3-K^>^) -5 - h3^>#;i/^— )V) - 
^)V4 y K-;K1.00g), 2 -H"5&(0.35gK rb^^h^i 

-j^X7-fW^^^ (0) (0.06gK ^y-MlmlK b;i^>(3mlK 
St/2M» h 'J £Azk*§?£(2.3ml)£sB^U 90°Cl? 2 ra*if$ b£o SJfo 
*ft £ * "T? b >( 50ml ) S VtK ( 50ml ) £ in X. T b*f * fttzk 

^y-;u/2K(5ml/5ml)*»P>SiKSU 3- (2-7DO-4- 

2-4)1) "Oisjv) - 5 - U h^->*;i/^-;i/) - 2 > K-;M0. 

95g)fcl#fco 

'H-NMR(DMSO-di, 6 ppm) : 2.36(3H, s), 3.76(3H 5 s), 4.1K2H, s), 7.0H1H, 
d, J=8.1Hz), 7.1K1H, t, J=4.3Hz), 7.34(1H, d, J=8.5Hz), 7.45(1H, d, J= 
8.1Hz), 7.53(2H, m), 7.64(1H, dd, J=1.3 and 8.5Hz), 7.73(1H, d, J=1.5H 
z), 7.94(1H, s), 11.34(1H, s) 0 

< 5 3 - (2-7PP-4 - (^7i>-2->f;b)^;i/) 
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mmm i <Dm=z.m(Di5mizm\ 3 - (2-^0-4 - (^^y^>-2 

-4)1) -5 - -j],) -2-*J-)U>Y—)V (0. 

95g) 5 3- (2-^dd-4 - (^^7 i >- 2 -l' ;b) 
^>^;u) -2-^;i^> K-;i/ (0.28g) £*§fc„ 

'H-NMR(DMSO-d 6j ppm) : 2.36(3H, s), 4.11(2H, s), 7.02UH, d, J=8.2Hz), 
7.1K1H, m), 7.31UH, d, J=8.4Hz), 7.45(1H, dd, J=1.6 and 8.0Hz), 7.53 
(2H, m), 7.63(1H, dd, J=1.3 and 8.4Hz), 7.73(1H, d, J=1.5Hz), 7.93(1H, 
s), 11.27(1H, s), 12.26(1H, brs) Q 

mmm 1 2 

<3 - (2-^DD-4- ^>^;u) - 5 - bd^># 

;i/7t?-;i/) - 2 -^;i/-r > K— ;K&3GUi ig) > 

3- (^DD-4-3-^>^) -5- M b*^;^-,!,) -2-^ 

^;i/^>H-;Ki.oo g ), 77 >- 2 -&?i?(o.34gk fh7^F-j7x^ 

*77>f^7i?-)A (0) (0.06gh ^^y-;Klml), h;Uo:>(3ml) N 
2 » ^ U*A2k?g?£(2.5ml)£jg^u 90"CT-2.5I^H«#bfco SJS&fft* 
^£T^£P^ ^^>(50ml)S^7K(50ml)^i]a^T^b^Ji^-fe^^ h 

tabtasbfe. -n^M7j<M±h 'J-)atw, M£tTii^bTf#^n 

fc^ii*^* y -^/*(20ml/2ftnl)j!pe>lf *g© u 3-(2-7no-4-(f 

^ 7l >-2-^H ^>^;i/) -5- h^->ti)^=.)i) -2-*?-)ij 

> K->M0.57g)£f#£ o 

'H-NMR(DMSO-ds, 6 ppm) : 2.35(3H, s), 3.76(3H, s), 4.11(2H, s), 5.57(1H, 
dd, J=3.3 and 1.8Hz), 6.98(1H, d, J=3.3Hz), 7.04(1H, d, J=8.2Hz), 7.34 
(1H, d, J=8.5Hz), 7.49(1H, d, J=8.1Hz), 7.64(1H, d, J=8.5Hz), 7.73(1H, 
s), 7.76(1H, d, J=1.4Hz), 7.93(1H, s), 11.33(1H, s) c 

<5-*;^*^rv-3- (2-^DD-4 - ^>^;i,) - 
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|!MiJl^-XS©M(:^,3- (2-^nn-4 - (7^>-2--f 
;v) - 5 - Y^r^ti)^=-^) -2-*?-)U > h-— ;i/ (0.57g) 

5 -£;i/#^>- 3 - (2-^nn-4 - (? ^ >- 2 --f ;i/) 
- 2 > K— ^ (0.5lg) 

'H-NMR(DMSO-d 6 , 5 ppm) : 2.36(3H, s), 4.11(2H, s), 6.57(1H, d, J=2.5Hz), 
6.97(1H, d, J=3.1Hz), 7.05(1H, d, J=8.1Hz), 7.3K1H, d, J=8.5Hz), 7.49 
(1H, d, J=8.2Hz), 7.63UH, d, J=8.4Hz), 7.72(1H, s), 7.76(1H, s), 7.92(1 
H, s), 11.26(1H, s), 12.26(1H, brs)o 

wmn 1 3 

< 3 - (2-^pd-4 - (i --\^r-fe>- i ->r;i/) ^>^;i/) - 5 - h 

3 _ ( 2 -/? n p - 4 -3— K^>^;i/) - 5 - h ^>£;i^— - 2 
-^^;i/-f > K-;K0.88gK 1 -^^r-fe>(0.84g) s @^/^^«>A (II) (0.0 
68gK h D 7i-;^7^ >(0.160gh h U -n-7f;i/7^ >(1.12gK S 
t>"N, N-^^fMil/AT^ Ml5ml)£M-&U 60°Ct? 5 B§P B 1ft# bfco SJfo 
ffl[*«i£ET?ftii6b-C^Sl3J.^y— ;Kl(hil)&»n^.x ^M$)£^t3®flL TK(lOOml) 
&£>*l^i^;i/(100ml)£fln£T#?£b£o ;pf$Ui£*87«^ h U^AtKil 

bMJET^ebTff ^n^a^^^> u a^p-7 Y?^7 mmm 

: mm^^/^^y= 1/3) t'lilT 3 — (2-^od-4 - ( 1 

i - 5 - U h*^*;^-^) - 2 -^;W > 

h'— ;i/h3- (2-^pp-4- ( 1 -^^r-fe>- 2 -5- 
h^i/^;i/^-;i/) - 2-^^-)l-( > ¥-)KDM^ (0.29g)£f#£o Z.tl 

mp : 141-146°C 

< 5 - ii)]/^i/-3 - (2-^PP-4 - (1 -^*-te>- 1 ;U) 

;i/) - 2 > (i-ig) > 
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I-JJI) ^>iS>\s) -5- U - 2 > h'-Jlt 

3- (2-^7DD-4- (1 ^*z>-2-JJl,) -<>i?)l) -5- h* 

^■£D\sK-)\,) - > Y-KCDm^ 1 ®} (0.29g)fr?> 5 

3- (2-*nn-4- (l-^^^>- 1 _^ ;I/) ^ >i ;; 1/ ) -2-^^^^ 
> K-^h 5 -*;i/tf^>-3 - (2-^dd-4-(1 -^*-te>- 2 - 
^>i/)l) -2-^^Jl4>^-jicDU^m (0.22g) ^f#feoCn*^CDt^^ 

mmm i 

<3-(2-^dp-4 - ( t -y^jl^^r) ^y^ji) - 2 - ^ 5 - ( l 

5-*;^y-3- (2-^dp-4 - (t-7'5=-;i/^-7r) ^>^;i/) -2 
-^;i/^f> (0.152g) tN, N-y^;^A7> F (2ml) 

* :N - N'-*;i^-;i^ ^v"-;u (0.l08g) £jjn;t N ^St-40^^«^ 
bfeo l^ti-^>^>x;^>7^ k (o.o.095g) ^^^-tf t;i/^Dr>>^ 

-fe> (0.090g) ©N, N-^^;^A7^ F (2ml) mm^M*., 100 o CT-,^ 

3C£J;:J;^ 3-(2-^do-4 - ( t -r^-)V^-^r) ^>isji) -2-* 
( 1 -^>$>XJl*-)l±>Jls^4 )V) ^>K-;b (0.103g) £6 

'H-NMR(DMSO-ds, 6 ppm) : 0.80(3H, t, J=7.3Hz), 1.20-1. 38(1 3H, m), 1.66(2 
H, m), 2.29(3H, s), 3.47(2H, m), 4.13(2H, s), 6.96(1H, d, J=8.0Hz), 7.30 
(1H, d, J=7.9Hz), 7.35(1H, d, J=8.5Hz), 7.53(1H, s), 7.63(1H, d, J=8.5H 
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z), 8.05C1H, s), 11.38(1H, s), 11.67(1H, s) 0 
mp : 185-187. 5°C 0 

< 3 - (2-^dd-4 - (t -7^)13-*) ^>^;i/) -2 - 5- (4 
> 

^-os^) - 2 -^^;i/-r > (0.i20gK n, n' 

;i/ (0.085g), ( 4 -p<^;i/^>4f >) ^;i/^>r^ K (0.079g), RXf 
^Tlf b'^^P^V^-bV (0.071g) fr£>5- (( 4 -^;i/^>-tf >) 

- 3- (2-^PD-4 - ( t - 
2- (0.155g) S-MWS^hbTllfeo 

'H-NMR(CDC1 3 , 6 ppm) : 1.24(9H, s), 2.28(3H, s), 2.37(3H, s), 4.04(2H, 
s), 6.73(1H, d, J=7.9Hz), 7.12(1H, d, J=7.9Hz), 7.23-7.3H3H, m), 7.48- 
7.52(2H, m), 7.87(1H, s), 7.99(2H, d, J=8.3Hz), 8.47(1H, brs) 0 
IR(Nujol) : 1682 cm'o 

mum 3 

< 3 - (2-^nn-4-3-F<>^) - 2 5 - (l-^>*> 

xji^-frtDis^J >r>K— ;i/ Mb^rtKii)) 

- 2 > K— )i (o.30g), N, n' -#;i/#-;i,2;>f * ^v—;u 

(0.23g), 1 -^>^>^;i/*>T^ H (0.22g), SV^TIf tTi/^P^V^ 
-te> (0.22ml) fr5>3- (2 -^PP-4-3— — 2 5 
- (l-^^>7M-/l/to*t^l/) -r>K — ;i/ (0.350g) %mfco 
'H-NMR(DMS0-dt, 6 ppm) : 0.8K3H, t, J=7.1Hz), 1.22-1.39(4H, m), 1.63-1. 
7K2H, m), 2.29(3H, s), 3.47(2H, t, J=7.4Hz), 4.05(2H, s), 6.69(1H, d, J 
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=8.1Hz), 7.34UH, d, J=8.3Hz), 7.52(1H, d, J=8.2Hz), 7.62UH, d, J=8.6H 
z), 7.8K1H, s), 8.02UH, s), 11.37(1H, s), 11.69(1H, s)„ 
mp : 188-189°C 0 

<3- (2-^dd-4-3-M>^) - 2 -A^Jl- 5 - ((4-^^;i/ 
^J60!l 1 <M&k:ti£V\ 5 -£;i/*"^>- 3 - (2 -^DD-4-3— h*^> 

- 2 > F-;b (0.30g), N, n' -*;i/#-;i/s;>r =■ *V-;i/ 
(0.23g) N ( 4 -^^;i/^>-if>) ^;i/^>7^^ K (0.24gK RXfiSTWist 
P<5>^-fe> (0.22ml) fr£>3- (2-^pd-4-3-M>^) -2-* 
^■;i/-5- ((4 -^^;b^>-t?>) ^;i/^-;i/^;i/7N-^E^;i,) ^ (o. 

350g) 

'H-NMR(DMSO-d«, (5 ppm) : 2.27(3H, s) 5 2.37(3H, s), 4.03(2H, s), 6.67(1H, 
d, J=8.1Hz), 7.30UH, d, J=8.5Hz), 7.40(2H, d, J=8.1Hz), 7.5K1H, d, J= 
7.7Hz), 7.53(1H, d, J=8.2Hz), 7.81(1H, s), 7.85(2H, d, J=8.0Hz), 7.95(1 
H, s), 11.34UH, s), 12.12(1H, brs) Q 
mp : 283-285°C 0 

<3- (2-^DD-4 - (7 m-jlx.^-ji) ^>v;b) - 2 5 - 
( 1 -^>#>X;i*-)l,±)jlJ^j)i) > K— ;p Ub-£tl(13)) CD^> 
^WJ 1 (Dfi&£.$£\,\ 5-A;^^ry-3- ( 2 - ^7 D D - 4 - (7 i 

^ >*;;!,) - 2 - ^ > (0.28g), N, N'-*;i/^f-;i/ 

^*V-;i/ (0.23g), 1 -^>^>^;i/^>r^ K (0.21gK RTF V TV 
\fis>7Ut>> ; r J e.> (0.21ml) fr£ 3- (2-*dd-4- (7 

-2-^^;i/-5- ( 1 -^># >^;i/^-;i/^;u^\-^E -f;u) -f > h* 
-;b (0.050g) 
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'H-NMR(DMSO-d 6 , 6 ppm) : 0.80(3H, t, J=7.3Hz), 1. 21-1. 38(4H, m), 1.63-1. 
70(2H, m), 2.3K3H, s), 3.47(2H, t, J=7.7Hz), 4.14(2H, s), 6.98(1H, d, J 
=8.0Hz), 7.34-7.38(2H, m), 7.40-7. 43(3H, m), 7.52-7.55(2H, m), 7.63(1H, 
d, J=8.5Hz), 7.66 (1H, s), 8.05(1H, s), 11.39(1H, s), 11.68(1H, s) Q 
mp : 206-207°C o 

mmm 6 

<3- (2-^dp-4 - (7 m ^<>iy)l) - 2 5 - 
(( 4 ^;i^>-t? >) X)l*=- JlfMW^J )!/) -f>H— )V (ft. 14)) 

i»JlCD^S^V\ 5 -#;i/JJ^>- 3- ((2-^DD-4-7x^;i/ 

- 2- > Y—fr (0.28g), N , N' —to)\,i£=.fr 

i;^f^'v-;b (0.23g), (4 >) *;i/*>T5. k (o.24g). R 

^7ft"->^D^>ft> (0.21ml) fr£>3- (2-^pp-4- 
j.^--;i/) ^<>^;i/) -2-^^;i/-5- (( 4 ^;u^>-tf >) 
#;w-^^;i/) >k— ;i/ (o.020g) 

'H-NMR(DMS0-d6, 6 ppm) : 2.29(3H, s), 2.36(3H, s), 4.12(2H, s), 6.95(1H, 
d, J=8.1Hz), 7.30(1H, d, J=8.4Hz), 7.34-7. 44(6H, m), 7.52-7.56(3H, m), 
7.66(1H, s), 7.84(2H, d, J=7.7Hz), 7.97(1H, s), 11.35(1H, s), 12.09(1H, 

S)o 

mp : 203-205°C o 
mMM7 

< 3 - (2-^DD-4 - ( 2 - 7 ir;nr-;i/) ^>v^) - 2 

5- (( 4 -^<^-;i/^>-tf >) ^i/^-^^w^-r Y>H— ;i/ (Ib-^O 
5)) (D&m> 

-;bji^-;i/) ^>i/;i/) - 2 > K-^ (0.399g), N, N'-#^ 
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**V-;i/ (0.242), (4-^;i^>-fe?» K (0.25 

5g) RViST-if t^^D"»ft> (0.227g) fr£>3- ( 2 PD- 4 - (2 
- ^ ^-jlJL^-ji) ^>^;u) - 2 5 - ((4 -p<^;i/^>-fe?>) 

^ > (0.184g) £ fife^ £ Utlffeo 

*H-NMR(DMSO-d 6 , d ppm) : 2.37(3H, s), 2.45<3H, s), 4.10(2H, s) 5 6.95(1H, 
d, J=8.2Hz), 7.18-7.32(3H, m), 7. 34-7.4H6H, m), 7.53(1H, d), 7.57(2H, 
d, J=7.3Hz), 7.7K1H, s), 7.84(2H, d, J=8.3Hz), 8.00(1H, s), 11.34(1H, 
s), 12.10(1H, s) 0 
mp : 207-208. 5°C 0 

mmms 

<3- (2-*DD-4- ( 2 -7*. -ji^-ji) ^>v;b) _ 2 -^;u- 
5- ( 1 -^yfyxJl^-Jl-tjjl^^j ;i) ^> K _ ;l/ «b^(16)) CD&m 
> 

mMmi(D^mzm\ s-*;^^- 3 - (2-^00-4 - (2-7* 

=.;\s3L^-;i) ^ypjv) - 2-*?-)ij > (0.150g), N, N'-*;i, 

*"^;Uv>f ^V*— ;i/ (0.091g) N 1 -^>*>*;b*>^ =; K (0.085g) &XI 
V?*r\L^>7U^y?*y (0.085g) ^63- (2-*nn-4- (2-7x- 
^>^;b) -2-^;i,-5- ( 1 -^>* >x;u*-,i,*;w^ 
>f;i>) ^>h'-;i/ (0.038g) ^fi€l^hUT#/ro 

'H-NMR(DMS0-d ( , 6 ppm) : 0.79(3H, t, J=7.3Hz), 1.25(2H, in), 1.34(2H, m), 
1.67(2H, m), 2.32(3H, s), 3.46(2H, m), 6.97(1H, d, J=8.2Hz), 7.16-7.29 
(3H, m), 7.33-7.42(4H, m), 7.56(2H, d, J=7.8Hz), 7.63(1H, d), 7.71(1H, 
s), 8.07(1H, s), 11.36(1H, s), 11.69(1H, s)„ 
mp : 205.5-207°C o 

mmm9 

<3- (2-^dd-4- (2-7 "OiSfr) - 2 5 
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- ((4 -^^;i/^>Hf >) 7,j\/^=.)]/ij)iJ^^ )v) ^>K— ;i/ «b^(i7)) 

H»'J8-eff ^tife 3 - (2-^dd-4 - (2-7 i 
-2-^^;i/-5- (( 4 ^-;i^>-tf>) ^i/^^i/^ws-^-r )i) -f 
> K— ;i/ (0.098gK mm (4ml), (10ml) CDvS£rtl£, MMM 

BtrF-e-iHbft^ (o.oiog) ^axfeo tr^s^u mux*90frmmn^fco 

SH-f ^ 3 - (2-^np-4 - (2-7i-;i/x^) ^>^;i/) 

-2-/^;i/-5- (( 4 -^^;i/^>4f >) ^;i/*^;i/#;w^-r ;i/) > K 
— ;b (0.068g) £6€i©EKfc£: UTfffco 

1 H-NMR(DMSO-d«, 5 ppm) : 2.27(3H, s), 2.36(3H 3 s), 2.81(4H, s), 4.04(2H, 
s), 6.83(1H, d, J=8.0Hz), 7.00-7. 32(8H, m), 7.40(2H, d, J=7.3Hz), 7.53 
(1H, d, J=8.3Hz), 7.85(2H, d, J=8.2Hz), 7.97(1H, s), 11.3K1H, s), 12.09 
(1H, s) 0 

Mass(FAB') : m/e 557(M+1) 0 
mp : 207-208°C o 

mmm 1 o 

<3-(2-^DP-4- {i^V)\/**c*/) ^>i/)\s) - 2 -jA^JV- 5 - ((4 

-*^-;w*>-e>) X)i*=.)i-b)V/^j )i) -f>K— )V «b-&t)(l8)) ©-^jaS 
> 

Hi(60y 1 5 -*>;i/**^>- 3 - (2-^dd-4 - (^>^;i/ 

5/ ) ^>^;iO - 2 -^;w > H— ;i/ (o.400g) s N, N'-*;i/#— ;u 

¥4 XVV-K (0.320gK (4-A^-)l^>M>) ZJVfcyr * K (0.330g) 
^t>'^Tif ^>^D^>r-b> (0.300g) j?t>3- (2-#DP-4- (^>^ 
;u;*^>) ^>^;i/) - 2-*^)i- 5 - ((4 -^;i^>-tf >) 
*;w^>r;i/) f >k-;u (o.i20g) s^fi<gii:ut^feo 
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'H-NMR(DMSO-d 6 , 6 ppm) : 2.28(3H, s), 2.36(3H, s), 4.00(2H, s), 5.06(2H, 
s), 6.82(2H, d, J=1.4Hz), 7.11(1H, s), 7.27-7.42(9H, m), 7.52(1H, dd, J 
=8.6 and 1.7Hz), 7.84(1H, d, J=8.3Hz), 7.96(1H, s), 11.29(1H, s), 12.10 
(1H, brs) 0 
mp : 173-174°C 0 

mmm 1 1 

<3- (2-^dp-4- (S^P^^>;i/^;i/3h^>) -2-* 



WfomiCDlST&lZWiK 5 -#;U*^>- 3 _ (2-^PD-4 - (v^D-\ 
^y;Mf^Jp>» -<>^;b) - 2 > f*-,i, (0.180g), N, N' 
-*;i/^-;us;-r (0.200g) s ( 4 ^;w*>-t? >) *;j,*> 7 5 

K (0.220g) S^vZifh-v^D^>^-b> (0.190g) fr£>3- (2-*dd- 

?-;i^>-t?>) ^;i/^-;i/*;w?^>r;i/) >r > K-;b (0.180g) sefe^^u 

xmtzo 

'H-NMR(DMSO-d 6 , 6 ppm) : 0. 94-1. 03(2H, m), 1.09-1.27(3H, m), 1.58-1.78(6 

H, m), 2.27(3H, s), 2.37(3H, s), 3.72(2H, d, J=6.4Hz), 3.99(2H, s), 6.73 

(1H, dd, J=8.6 and 2.6Hz), 6.80(1H, d, J=8.7Hz), 7.00(1H, d, J=2.5Hz), 

7.28UH, d, J=8.6Hz), 7.39(2H, d, J=8.0Hz), 7.52(1H, d, J=8.5Hz), 7.84(2 

H, d, J=8.2Hz), 7.96(1H, s), 11.28(1H, s), 12.10(1H, brs) 0 

mp : 167-168°C 0 

IR (Nujol) : 1683cm '<> 

mmm 1 2 

<3- (2-^dd-4-7iz;k>v;I/) -5- ((5-^DO-2-ft 
7 jl>X)1^-JU) tUl/^^fjl) -2-*^)lj > Uh^(20)) <D& 
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»j 1 5 -±>)l-#3ri/- 3 - (2 -^7DD-4-7x^^ 

- 2 -^^-;i/-f > K-;i/ (o.200gX n, n'-*^--/^^^^^ 

— )i (0.130gK 5-^nDf^7x>-2-^;v*>7^ K (0.130g) Rtfis 
T^f^^^ti^y^^y (0.120g) fr%3- (2-7PO-4-7x-M>y 

_5_ ((5-^Do-2-f^7i>^j^-]i') ^w^-ni/) -2- 
^^u^ok-^ (o.i70g) s^HfeiBW^br^feo 

, H-NMR(DMSO-d 6 , (5 ppm) : 2.32(3H, s), 4.13(2H, s), 6.97(1H, d, J=8.1Hz), 
7.12-7.64(10H, m), 7.73(1H, d, J=1.9Hz), 8.00 (1H, s), 11.30UH, brs), 
12.50(1H, brs)o 
mp : 200-20 l°Co 
IR (Nujol) : 1678cm ' 0 

mmm 1 3 

< 3 - ( 2 -7 o □- 4 -7 - 5- ((5-~7'n^e-2-^-^- 

- 2 — ^j-jvj > ;i/ (o.270g). N, n' ^ *V 

— ;U (0.170g)s (5-7*P : &^7i>-2-^0 7>M>7^ K (0.250g) 
Stf^T+f tf^n^^-feV (0.160g) fr£5- (( 5 -7*P^- 2 -^-^"7 
x>^;i/*-;i/) £;w^^;i/) -3- (2-?dp-4-7izm>^) 
- 2 > b*-^ (0.390g) S^fi^tttflfco 
'H-NMR(DMS0-d«, (5 ppm) : 2.33(3H, s), 4.14 (2H, s), 6.98 (1H, d, J=8.1H 
z), 7.33-7. 37(3H, m), 7.41-7.48(3H, m), 7.58-7. 65(4H, m), 7.74(1H, d, J= 
1.8Hz), 8.05(1H, s), 11.40UH, s), 12.50UH, brs)o 
mp : 198-200°Co 
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IR (Nujol) : 1674cm ' 0 

mmm 1 4 

<3- (2-^on-4-7izjK>^) - 2- ^^;b-5 - ( 4 
>^;i/^-;i/*;i/^*-t^;i/) >f > K-;i/ (Yb^(22)) 

^IW1©^K1^\ 5 -:fc;i/#=^>- 3- (2-^dd-4-7ii;k 
>^;i/) - 2 -^^;i/>r > (0.200g) N N, N' ^ 

— Jl (0.172g). 4 -^>^>^;i/^>T^ K (0.159g) RUi/TV M :*/ tr u t> 
>^"-fe> (0.162g) a»£3- (4-7n^-2-7DD^>yjH _ 2 -^,u 
-5- (4-^>r>7M-;i/*;i/;^>f;b) (0.i05g) £«£Hi: 

'H-NMR(DMSO-df, (5 ppm) : 1 . 72-1 .80(2H, m), 2.09-2. 15(2H, m), 2.34(3H, 
s), 3.47(2H, t, J=7.8Hz), 4.15(2H 5 s), 4.94(1H, d, J=9.9Hz), 4.99(1H, d, 
J=17.1Hz), 5.68-5.79(lH, m), 7.00(1H, d, J=8.0Hz), 7.37(2H, m), 7.39-7. 
50(3H, m), 7.63(3H, m), 7.74(1H, s), 8.09(1H, m), 11.39(1H, s), 11.73(1 
H, brs) 0 
mp : 131-137°C 0 

mmm 1 5 

<3- ((l-7*D^t7^U>-2-^l/) A^-JV) -5- ((5-7DD- 
3)) (D&f&> 

mmMKDtimzmK 3- (d-mt7^>-2-^) 

- 5 2 -^^-;i/>r > (0.210gK N, N' -£;U;t?-;i^ 

>f ^^*V-;i/ (0.130g), 5-^dd-2-^7i>^>75 K (0.130g) 
miVT*r^^>7Ut>ls=rlzy (0.120g) f, 3 - (( 1 -7"Dtt7n>- 
2-^;i0 -5- ((5-^DD-2-^7i>^-;i.) *)\,n 

=E^()V) - 2- (0.180g) LTfifco 
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'H-NMR(DMSO-d 6 , 6 ppm) : 2.31(3H, s), 4.36(2H, s), 7.10UH, d, J=8.6Hz) 3 
7.23UH, d 3 J=4.1Hz), 7.34(1H, d, J=8.6Hz), 7.53-7.60(2H, m), 7.65-7.69 
(2H, m), 7.78(1H, d, J=8.5Hz), 7.89(1H, d, J=8.1Hz) 3 8.05 (1H, s), 8.26 
(1H, d, J=8.6Hz), 11.40UH, brs), 12.50UH, brs) 0 
mp : 216-218°C 0 
IR (Nujol) : 1672cm'o 

nmm 1 6 

<3 _ ((i-^p^t7^l/>-2-'f^) tf-fr) -5 - ((5-7*Df- 
4)) 

l«m©?m^<^ 3- (( l -^n^^7^u>- 2-^;iO ^;u) 

- 5 -:fc;u#^>- 2 -M-fr-i > (0.220gK N, N' - 

^ , yv-;w (0.150g), 5-7Dt-2-W7i>^M>7; F (0.220g) 
Stf^Tif d^>t=H2 > (0.140g) fr£>3- (( 1 u >- 

2->f;i/) -5- ((5-^ot-2-^7i>W-;b) #;ws 

=£4)),) - 2 > K— ;i/ (0.230g) ^^H^IS^^UTtffco 

'H-NMR(DMS0-d 6 , 5 ppm) : 2.3K3H, s), 4.37(2H 3 s), 7.10(1H, d 3 J=8.5Hz), 
7.32-7.36(2H, m), 7.55(1H, t, J=7.4Hz), 7.59(1H, d, J=8.6Hz), 7.63(1H, 
d, J=4.0Hz), 7.67(1H 3 t, J=7.7Hz), 7.78(1H 3 d, J=8.5Hz), 7.89(1H, d, J= 
8.1Hz), 8.07UH, s), 8.27(1H, d, J=8.6Hz), 11.4K1H, brs), 12.47(1H 3 br 

S)o 

mp : 225. 5-226. 5°Co 
IR (Nujol) : 1674cm 'o 

nmm 1 7 

<3- (4-7d : E-2-^dd^>^) - 2 - A ^;u- 5 - ((4-/^1/ 

^>-tf>) ^>K-;i/ (-fls£-$j(25)) 
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^^r^-2-^5 : -;b^>K-;i, (0.390g) N N, N' - - * *'v- 

)V (0.290g), (4-^;i^>-fc?>) *;b*>^ K (0.300g) JSiWTW 
^D^7>^-fe> (0.270g) fr£>3- (4-7Dt-2-^DD^>^) -2 
-^;i/-5- ((4-^;i^>-t?>) ^ ^ > 

(0.440g) $«uil;atfife 0 

'H-NMR(DMSO-d s , 6 ppm) : 2.27(3H, s), 2.36(3H, s), 4.04(2H, s), 6.84(1H, 
d, J=8.3Hz), 7.28UH, d, J=8.6Hz), 7.35-7.40(3H, .), 7.54(1H, d, J=8.7H 

z), 7.7K1H, d, J=1.9Hz), 7.83(2H, d, J=8.2Hz), 7.94 (1H, s), 11.31(1H, 

s), 12.10(1H, brs) 0 

mp : 226-228°C 0 

IR (Nujol) : 1682cm' 0 

mmm 1 8 

<3- (4-7'n^-2-^DDA>y j i,) - 2 -^^;i/-5- ((4-tf~;i, 

m.mmi(Di3mizm\ 3- (4-7Df-2-^D^>^) -5-*;u 

**=^-2-^;i^>K-;u (0.390g). N, N'-#;i,tf -;bvV ^V*- 
;u (0.290g), (4-t-;i^>-t?>) x;1/*>:t^ p (0.320g) 
^>^D^>^'-fe> (0.270g) frt>3- (4-7Df-2-^nu^>y^) - 2 

(o.i9o g ) zsm^tLrmtzo 

'H-NMR(DMSO-dt, 6 ppm) : 2.28(3H, s), 4.05(2H, s), 5.46(1H, d, J=10.9H 
z), 6.0K1H, d, J=17.7Hz), 6.78-6. 86(2H, m), 7.3l(lH, d, J=8.5Hz), 7.37 
(1H, dd, J=8.4 and l.6Hz), 7.54(1H, d, J=8.4Hz), 7.69(2H, d, J=8.4Hz), 
7.7l(lH, d, J=1.9Hz), 7.92(2H, d, J=8.3Hz), 7.97 (1H, s), 11.37(1H, s), 
12.l6(lH, brs) 0 
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mp : 215°C (##P)o 
IR (Nujol) : 1679cm 'o 

mmm 1 9 

<3- (4-^Pt-2-^oo^>^l/) - 2 5 - ((2-7i- 

;nr-;0 ^;i/^-;i/*;i/^" ; E^^) -ok— ^ (4bi§rt>(27)) 

^JME^JIOD^S^V^ 3- (4-^Pf-2-^DD^>y;i/) -5-#;i/ 
tf'^v- 2 > (0.390g), N, N' -jj)\s#=.)VV4 ^vv- 

)l (0.290g)s (2-y ^=.)l^.^=.)l) X)l*>7^ K (0.320g) RW7*f 
b^>^P^>^'-b> (0.270g) fr£3- (4-70^-2-^00^^) ~ 

— ;b (0.300g) ^^fi^iibtllfec 

'H-NMR(DMSO-dt, 5 ppm) : 2.28(3H, s), 4.05(2H, s), 6.83UH, d, J=8.4Hz), 
7.35(1H, d, J=8.7Hz), 7.37(1H, dd, J=8.3 and 2.0Hz), 7.41-7.47(3H, m), 
7.48(1H, d, J=15.4Hz), 7.58-7. 64(2H, m), 7.71(1H, d, J=2.0Hz), 7.73-7.76 
(2H, m), 8.04(1H, s), 11.37(1H, s), 11.86(1H, brs) Q 
mp : 204. 5-205. 5°C 0 
IR (Nujol) : 1674cm 'o 

$mm 2 0 

<3- (4-7*o ; E-2-^Dn^>^) -2-* ^-;u- 5 - (( 1 -^>^ 

>) x;^^*^^^!') > «b£r^(28)) <d&Wl> 

»ll©J?it:^\ 3- (4-^-2-^00^^1/) -5-*;i/ 

*-^>_2-^;n'> K-^ (0.390g), n, N'-#;i/*-;i/>^ ^'v- 

;i/ (0.290gK ( 1 -^>^>) X;i/*>T^K (0.270g) &tf*71fei/*P 
^V^-bV (0.270g) fr£>3- (4-7of-2-^oo^>^) -2-^ 

;u-5- (d-^>^>) *;i/*-;i/*;w^>f -f>K — ^ (0.050g) £ 
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'H-NMR(DMSO-d 6 , 6 ppm) : 0.86(3H, t, J=7.4Hz), 1.40-1.47(2H, m), 2.21(2 

H, quartet, J=6.6Hz), 2.29(3H, s), 4.05(2H, s), 6.76(1H, s), 6.84(1H, d, 
J=8.3Hz), 7.32(1H, d, J=8.5Hz), 7.37(1H, d, J=8.3Hz), 7. 41-7. 51 ( 1H, m), 
7.60(1H, d, J=8.4Hz), 7.71(1H, d, J=1.9Hz), 7.99<1H, s), 11.34(1H, s), 

11.73(1H, brs) 0 

mp : 163-164°C 0 

IR (Nujol) : 1680cm 'o 

mMM2 1 

<3- (4-7nt-2-^DD^>yjb) -5- (( 5 - zfu ^- 2 7 
±>)V;^J)]s) > h'-Jl (ib&M29)) <D&m 



nmmicDismzm^ 3- (4-7d^-2-^dp^>^) - 5 

2 > K-;b (0.270g), N, N 5 
)l (0.170gK 5-7Dt-2-^7x>W>>75 K (0.250g) Mv7 
flfy^D^rt> (0.160g) frf>3- (4-7d^-2-^dd 
-5 - ((5-7D ; E-2-^t7i>x;i/*-;i/) tUV^^E^f Jl) 
;i^>K-;i/ (0.230g) ^fiigihlTfffco 

'H-NMR(DMSO-d 6 , 6 ppm) : 2.28(3H, s), 4.06(2H, s), 6.84 (1H, d, J=8.4H 
z), 7.34(1H, d, J=8.7Hz), 7.35(1H, d, J=4.1Hz), 7.38(1H, dd, J=8.4 and 
2.0Hz), 7.59(1H, dd, J=8.6 and 1.7Hz), 7.65(1H, d, J=4.1Hz), 7.71(1H, d, 
J=2.0Hz), 7.99(1H, s), 11.4K1H, s), 12.50(1H, brs) Q 
mp : 234-235°C 0 
IR (Nujol) : 1689cm ' 0 

mmm 2 2 

<3- (4-7nt-2-^DD^>^) -2-^^-;u-5- 



> 
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mmmi<Di5mzm\ 3- (4-7'd^-2-^o^>^) 

K*i / -2-*3-)\'J>\ : -K (0.200g), N, N' -ijfrK-KV^ ^ — 
;b (0.171g). 4 -^>^>x;b*>7^ K (0.160g) Stf^Tif p £ > 
T-"-fe> (0.158g) fre>3- (4-7D ; E-2-^DD^>^) -2-**-;i/- 
5- (4 -^>^>x;i/*— ;i/#;w^E>r;i/) -Y>K— ;i/ (0.032g) £#£H2:b 

'H-NMR(DMSO-d 6 , <5 ppm) : 1.73-1.8K2H, m), 2. 11-2. 16(2H, m), 2.30(3H, 
s), 3.47(2H, m), 4.06(2H, s), 4.99(2H, m), 5.70-5. 99(1H, m), 6.86(1H, d, 
J=8.4Hz), 7.34(1H, d, J=8.5Hz), 7.38(1H, d, J=8.2Hz), 7.63UH, d, J=8.3 
Hz), 7.72(1H, s), 8.03(1H, s), 11.38(1H, brs), 11.71(1H, brs)o 
mp : 145-150°C o 

mmm 2 3 

<5 _ ((5_^nn-2-ft7x>^;i/*^;i/) #;w^-f;p) -3- (2, 

»] 1 ©5 5-#;i/tf'^>- 3 - (2, 

- 2 > K-^ (0.330g)s N, N' -*;i/^-;i/^>T ^ *V— ;i> (0.2 
40g), 5-^nn-2-^7i>^M>7;F (0.300g) SV^Tift:^ 
^p^>ft> (0.230g) *»P> 5- ((5-^d-2-^7i>^1/») 
*;w^-f;i/) - 3- (2, 4-^700^>^V) -2-/fM>F-^(0. 
450g) £ m H ^ b T f# fc o 

'H-NMR(DMS0-d 6 , 6 ppm) : 2.29(3H, s), 4.07(2H, s), 6.91(1H, d, J=8.4Hz), 
7.23-7.27(2H, m), 7.34(1H, d, J=8.5Hz), 7.58-7.6K2H, m), 7.69(1H, d, J 
=4.1Hz), 7.99(1H, s), 11.40(1H, s), 12.48 (1H, brs) 0 
mp : 212-2 14°Co 
IR (Nujol) : 1688cm'o 

mmm 2 4 
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<5- ((5-7d^-2-^7i>^-;| / ) tiJl^^Jjl) -3- (2, 

-2-^;i^>K-;U <fls^to(32)) 
^»'J 1 ©Tj^tZ^^, 5-*;Utf*-v-3- (2, 4-y^DD^>^) 
-2-^;i^> K-;u (0.330g), N, N' - tuitf X W-ju (0.2 
40g), 5-7D ; B-2-f^7i>7;i/*>7U' (0.360g) SrJf^TifhTi/ 
*n*>^-fe> (0.230g) fr*> 5 - ((5-^t-2-^7x>^«) 
;u) -3 - (2 , 4-^dd^>^) - 2 -*?-)Uy p-ji ( 0 . 
460g) £$mfi^ll^LTf#feo 

'H-NMR(DMS0-df., 6 ppm) : 2.28(3H, s), 4.07(2H, s), 6.91(1H, d, J=8.4Hz), 
7.25(1H, dd, J=8.4 and 2.2Hz), 7.34UH, d, J=8.5Hz), 7.36(1H, d 5 J=4.0H 
z), 7.59(1H, dd, J=8.6 and 1.6Hz), 7.61(1H, d, J=2.1Hz), 7.65(1H, d, J= 
4.0Hz), 8.00(1H, s), 11.4K1H, s), 12.48 (1H, brs) 0 
mp : 231-233°C 0 
IR (Nujol) : 1688cm ' 0 

mmm 2 5 

<3- (2-^dd-4- (hiJ7WP>!^) -2-^^-5 
- ( 1 -^>*>*;i/*-;b#;w^Y;i,) ^ > (^^(33)) cQ^-fig> 

*D**-;b) -c>s;;u) — 2 — * > K— ;i/ (0.200g), N, N'-jti;M? 

-;bv^ (0.177g), l-^>*>x;i*>-r* K (0.166g) fttjcj; 

7Mftf5/*D*>:r-fe> (O.I665) fr£3- (2-*dd-4- (hij 7 ^D 
- 2 5 - ( 1 -^>*>*;i,*:^,w^;i,) 

-r>K-;i/ (o.225 g ) sefe^tuT^feo 

'H-NMR(DMSO-d 6 , 5 ppm) : 0.79(3H, t, J=7.2Hz), 1.25(2H, m), 1.34(2H, m), 
1.66(2H, m), 2.3K3H, s), 3.47(2H, t, J=7.6Hz), 4.18(2H, s), 7.11(1H, 
d, J=8.1Hz), 7.36UH, d, J=8.5Hz), 7.55(1H, d, J=8.1Hz), 7.63<1H, d, J- 
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8.5Hz), 7.86(1H, s), 8.04(1H, s), 11.43(1H, s), 11.92UH, brs)o 
mp : 146-150°C o 

mum 2 6 

<3- (2-^dp-4- (hU^^P^^I/) -2-^^;i/-5 
HJte0iJl©£&fcfti,V 5-3b;i/#**>-3- ((2-^pp-4- (HJ7 

;i/^p^^;^) - 2 > K-;b (0.200g). n, n j -*;i/ 

41-;i/^^f * *V->M/ (0.177g). p- h;i/^>yWU*>T ^ K (0.187g) 
i;7ft'->^P^>f^> (0.166g) fr£>3- (2-^OP-4 - (b'^M 

p^^-;i/) - 2-^^)1-5- (4 

M^-Oi/) >f>K— ;i/ (0.220g) *Sfe*gSi:b"r^feo 

'H-NMR(DMSO-d 6 , (5 ppm) : 2.29(3H, s), 2.37(3H, s), 4.17(2H, s), 7.09(1H, 
d, J=8.1Hz), 7.32(1H, d, J=8.5Hz), 7.39(2H, d, J=8.2Hz), 7.55(2H, d, J= 
8.5Hz), 7.84(3H, m), 7.98(1H, s), 11.4K1H, s), 12.12(1H, brs)o 
mp : 247-250°Co 

nrnm 2 7 

<3- (2-^PP-4- (h'J7;WD^fJl/) t> -2-^^-5 
_ ((5-/7DP-2-^7i>7il/*-M tDls^^J )]/) -f>K — )l (it 
£rtJ(35)) <D&m> 

mmmi(D^m^m\ 5-tui^^>-3- (2-^n-4- {h*)7» 

- 2 -^n^r > h*-;i/ (o.368g), N, n' 

* (0.243g) % 5-^DD-2-ft7x>^M>7? K (0. 

297g) mii/T*f V^tV^yrlzy (0.228g) fr£>3-(2-^PP-4-(b 
'j7^P^f^) -2-^^;i/-5- ((5-7PO-2-ft7 

#;w^>r;i/) -r > K— (o.295g) ^aMS^ttUfco 
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'H-NMR(DMSO-de, 6 ppm) : 2.30(3H, s), 4.18(2H, s), 7.09(1H, d, J=8.0Hz), 
7.25(1H, d, J=4.0Hz), 7.35(1H, d, J=8.5Hz), 7.55(1H, d, J=8.2Hz), 7.60 
(1H, d, J=8.8Hz), 7.69(1H, d, J=4.0Hz), 7.86(1H, s), 8.00(1H, s), 11.44 
(1H, s), 12.5K1H, brs) 0 
IR : 1696cm"'o 
mp : 228-230°C o 

mmm 2 8 

<3- (2-^DD-4- (hij7WD^f;i/) -2-^^)1-5 
- (( 5 -ro^E- 2 -?-*7 JL>XJI*-)1) Jjjlj^J j),) jyY-)l {it 
1^5(36)) (D^m,> 



^mrnKDjimzm^, 5 -tuv^^^- 3 - (2 -^dd - 4 - (hvyji 

■*u*?-)V) ^>v;i/) - 2 -*^;],>r > (0.368g), N, N'-*;U^ 

-)\,V4 KV^J-Jl (0.243g) s 5-7nt-2-^7i^H>75 K (0. 
363g) JkWTV hTS/^D^>7 r -fe> (0.228g) fr£3-(2-*DD-4-(h 
'J7;^D^^) ^>i?;i/) -2-^^;i/-5- ((5-7*Dt-2-ft7 
3i>x;u^^;i/) ^ > (o.425g) saejeg^u-cfffco 

'H-NMR(DMSO-d 6 , 6 ppm) : 2.30(3H, s), 4.18(2H, s), 7.09(1H, d, J=8.1Hz), 
7.35(2H, m), 7.55(1H, d, J=8.2Hz), 7.60(1H, dd, J=1.6 and 8.6Hz), 7.64 
(1H, d, J=4.1Hz), 7.86(1H, s), 8.01(1H, s), 11.44(1H, s), 12.45(1H, br 
s) 0 

IR : 1691cm 'o 
mp : 247-249°C 0 

mmm 2 9 

<3- (2-^dd-4 - ( h U 7)l*n*?-)l) -2 -*?■)],- 5 

- ((4 -tf^;i^>-b?>) Xfr-fr-ji-fifr^jj],) «b^(37)) 
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*u s<>iS)l) - 2 > h*-;i/ (0.368gK N, N'-#;i/# 

-;w;M^V— ;b (0.243gK ( 4 - t"-;i/^>Hz >) x;i/*>7-^ K (0.275 
g) Stf^Tif bf^n^^-feV (0.228g) 7>?>3- (2-^dp-4 - (r 
ij7^D^fji/) -2-^^;b-5- (( 4 - tf— ;i/^<>-tf >) ^ 

-Y^) -f>K — ;i/ (0.420g) &&gt*§fe©*£llfc bTf#7co 
l H-NMR(DMS0-d 6 , <5 ppm) : 2.29(3H, s), 4.17(2H, s), 5.45(1H, d, J=11.0H 
z), 6.00(1H, d, J=17.6Hz), 6.81(1H, dd, J=17.6 and 11.0Hz), 7.09(1H, d, 
J=8.lHz), 7.32(1H, d, J=8.5Hz), 7.55(2H, m), 7.68(2H, d, J=8.4Hz), 7.86 
(1H 5 s), 7.92(2H, d, J=8.4Hz), 7.98(1H, s), 11.40(1H, s), 12.15(1H, br 
s) 0 

IR : 1681cm 'o 
mp : 185-188°Co 

mmm 3 0 

<3- (2-^PD-4 - (h'J7;^D^f;i/) ^>^;u) - 2-A^)l-5 
- ((2-7i-Jl/Xr-;i/) — ;i/#;W\"^E-f J]/) -<>K— )V (ft; £"$5 (3 

8)) 

^5fe0'J 1 CD^^t3^V>. 5-#;i^*v-3- (2-7PD-4 - (hU7;i/ 

^-n^T-ji) ^>> ? ;i/) - 2 > h*— ;i/ (0.368g), N, N'-*;i/^ 

= ^*V— ;i/ (0.243g). (2-7i-;Hr-^) x;b*>7^K (0.2 
75g) RTfiST-y a *!; (0.228g) fr?>3- (2-*dd-4- ( h 

»; 7;w^-P^^-;i/) ^>v;i/) -2-^^-;i/-5- ((2-7xr;i/xr-;v) 
x;i/*-;i/#;w^>r;i,) -r>K-;i/ (0.2l5g) &$&Hf§fe©*giifc UTfUfco 

'H-NMR(DMS0-de, S ppm) : 2.30(3H, s), 4.18(2H, s), 7.09(1H, d, J=8.0Hz), 
7.35(1H, d, J=8.5Hz), 7.44(3H, m), 7.48UH, d, J=15.6Hz), 7.55(1H, d, J 
=8.0Hz), 7.6K1H, d, J=15.8Hz), 7.63UH, m), 7.75(2H, d, J=6.5Hz), 7.876 
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(1H, s), 8.06UH, s), 11.4K1H, s), 11.96(1H, brs) Q 
IR : 1688cm 'o 
mp : 219-224°C 0 

mmm 3 1 

<3- (2-^pp-4- (FU7Wd^^) s<>iSjl) - 5 

- ((l-^>^>) )]/%)], rs^ 4 )],) ^>^_ ;l/ (-fb^(39)) 

1 CDTa&izfiiHv 5-^;u^^-v-3- (2-*DD-4 - ( MJ 7;u 
Tf-D^^-;]/) ^>^;b) - 2 -^^;u-r > (0.368g), N, N'-±/;i/^' 

^^'V— ;i/ (0.243g). 1 ^ K (0.224g) SVv 

:PiffcTS/*P*>:r-fe> (0.228g) fr£3- (2-*pd-4- (bV7)V*n 

^>v;u) -2-**-;u-5- ((i-^>^>) 
JJl) ^>K-;U (0.105g) ^ B B a hlTf#feo 

'H-NMR(DMSO-de, 6 ppm) : 0.85(3H, t, J=7.4Hz), 1.43(2H, m), 2.22(2H, q, 
J=7.0Hz), 2.30(3H, s), 4.18(2H, s), 6.75(1H, d, J=15.2Hz), 6.82(1H, m), 
7.09(1H, d, J=8.1Hz), 7.35(1H, d, J=8.5Hz), 7.55(1H, d, J=8.0Hz), 7.61(1 
H, d, J=7.3Hz), 7.86(1H, s), 8.02(1H, s), 11.41(1H, s), 11.76(lH,brs). 
IR : 1674cm ' 0 
mp : 90-93°Co 

mmm 3 2 

<3- ((2-^pp-4- (7xydpi/X^) ^>v;b) - 5 

- ( 1 -^>^>^;i/^-;i/*;w^^f;b) ^ > «b^ti(40)) ©i%fi£> 
^WJ 1 (D^&t^w 5 -*;i/^^r^>- 3 - (2-7DD-4- 

^>v;i/) - 2 -^^-^-r > H— ;u (0.179g). N, N'-^;i/^- 
(0.143g), l-^>* >X)l*>7> * K (0.134g) JkWT 
if b'v^P->>^-fe> (0. 133g) 7>£>3- (2-^pp-4- (7;ny^>^ 
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j>F-)i (0.094g) 

'H-NMR(DMS0-d6, <5 ppm) : 0.80(3H, t, J=7.2Hz), 1.26(2H, m), 1.34(2H, m), 
1.67(2H, m), 2.3K3H, s), 3.47(2H, t, J=7.7Hz), 4.11(2H, s), 5.04(2H, 
s), 6.90-6.98(4H, m), 7.26(3H, m), 7.34(1H, d, J=8.6Hz), 7.53(1H, s), 7. 
62(1H, d, J=8.9Hz), 8.05(1H, s), 11.36UH, s), 11.68UH, s) 0 

mp : 151-153°C 0 

mmm 3 3 

< 3 - (2-^7DP-4 - (7 x.S 3ris*3-)V) ^>i/)V) - 2 -A?-)]/- 5 - 
Hffi^iJ 1 ®^vi(3^^ N 5-*;i/*>y-3- (2-*nn-4 - (7^^^ 

i^^i/) ^>$>;iO - 2 -^;u-r > H — ^ (o.i79gX n, N'-*;i/^- 
^#~v— ;i/ (0.i43g), p- b;i/ji>x;i/*>7 ^ k (0.l5lg) 

IftTS/^ d >>>^-fe> (0.133g) t&»^> 3 — (2-^DD-4- 

-2-^^-;i/-5- ( 4 -/^;i/^>-tf >^;i/^— jituvj^j 
ji) >r>K-;i/ (0.i32g) ^MM B B B J:bTflfco 

'H-NMR(DMSO-ds, (5 ppm) : 2.89(3H, s), 2.36(3H, s), 4.09(2H, s), 5.04(2H, 
s), 6.91-6.98(4H, m), 7.22-7. 31(4H, m), 7.39<2H, d, J=8.2Hz), 7.53(2H, 
m), 7.85(2H, d, J=8.2Hz), 7.99(1H, s), 11.34UH, s), 12.09(1H, brs)o 
mp : 170-172°Co 

mmm 3 4 

<3- (2-^oo-4 - {*/ 9 -2-* 
?■)]/- 5- ( 1 -^y$ >^;v*r;i/*;wtt>f;i/) 4 > K — )i (-fb^t)(42)) 

mmmKD^m^mK 5-*;i/#**>-3- (2-*dd-4- o>*p^ 
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- 2 -tf-JH > K— ;i/ (0.280g), N, N' 
-tDltf-JWJ ^VV-JV (0.220g) N 1 -^>*>XJl*>7* K (0.205g) 
Stf^Tif t»*n*>5r-fe> (0.205g) fr£>3- (2-*pp-4- (><^P 
^^v;i/^-^r>>^^-;i/) -<>^;v) - 2 5 - ( 1 >*;i,*- 

;i/*;i//^>r;u) ^>K-;b (0.155 g) s^^^^tut^o 

'H-NMR(DMSO-de, (5 ppm) : 0.81(3H, t, J=7.1Hz), 1. 13-1.40(9H, m), 1.45(1 
H, m), 1.65(4H, m), 1.83(2H, m), 2.30(3H, s), 3.47(2H, t, J=7.6Hz), 4.09 
(2H, s), 4.42(2H, s), 4.53(1H, m), 6.92(1H, d, J=7.9Hz), 7.10UH, d, J= 
7.9Hz), 7.34(1H, d, J=8.6Hz), 7.38(1H, s), 7.63(1H, d, J=8.5Hz), 8.05(1 
H, s), 11.34(1H, s), 11.68UH, brs) c 

mmm 3 5 

<3- ( 2 P P - 4 - -K>i>;i/) -2-A 

(43)) <D<e>m> 

mmmi(D^mzm\ 5 - tDi-r^^- 3 - (2 -*pp- 4 - (s^p^ 

=¥^;M-3r*>;rf^;i/) -^>^;u) - 2 - * > H -)V (0.280g), N, N' 

-*;^-;i/j;>f5^;-;i/ (o.220g), p- h)i^>z)i*>7 5. k (o.233g) 

S^7if^>^D>»r^> (0.205g) fr£>3- (2-^Dn-4 - (*>*P 

-^>;i/7t-ar:>^5f-;i/) ^>^;i/) — 2 — pc^u— 5 — (4-jrf^;w*>-t?>* 
;i/*-;i/*;u/^>r;i/) >r>K-;i/ (o.i40g) ^^fe&ni^ lti#£o 

'H-NMR(DMSO-de, <? ppm) : 1. 15-1.30(5H, m), 1.46UH, m), 1.64(2H, m), 1.8 
3(2H, m), 2.28(3H, s), 2.37(3H, s), 4.07(2H, s), 4.42(2H, s), 5.53(1H, 
■), 6.89(1H, d, J=8.0Hz), 7.09(1H, d, J=8.0Hz), 7.30(1H, d, J=8.6Hz), 7. 
37(1H, s), 7.40(2H, d, J=8.1Hz), 7.53(1H, d, J=8.6Hz), 7.85(2H, d 3 J=8.3 
Hz), 7.98(1H, s), 11.32(1H, s), 12.09(1H, s) Q 
mp : 178.8-180. 9°C 0 
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nmm 3 6 

<3- (2-^OD-4-xhJri'^>^;i/) -2-* 5 - 

>V)\s) - 2 > K— jv (0.190g), N, N' * 

— ;u (o.i62g). p- h;i/^>^;b*>T^ K (0.i7ig) s^^^if p t> 

>^-b> (0.152g) fr<=>3- (2-^DD-4-xh^y^>y^) -2-^^ 
;i/-5- ( 4 -^^-;b^>-tf >v^;i/*r:;i/^;i/ys;^-r -Y > K— ;i/ (0.145g) 

'H-NMR(DMSO-d 6 , 6 ppm) : 1.27(3H, t, J=7.0Hz), 2.28(3H, s), 2.37(3H, s), 
3.97(2H, q, J=7.0Hz), 4.00(2H, s), 6.73(1H, dd, J=8.6 and 2.5Hz), 6.82 
(1H, d, J=8.6Hz), 7.00UH, d, J=2.5Hz), 7.29(1H, d, J=8.6Hz), 7.40(2H, 
d, J=8.2Hz), 7.52(1H, dd, J=8.5 and 1.7Hz), 7.85(2H, d, J=8.3Hz), 7.97(1 
H, s), 11.30UH, s), 12.09(1H, s) Q 
mp : 161. 9-163. 3°C 0 

nmm 3 7 

< 3 - (2-^OP-4-xh^>i?;i/) - 2 5 - ( 1 

>^;i,*-;i,#;i,M^;i/) J > K— JV (fb£-#J(45)) (D&J&> 

yV)\y) - 2 -t^-lVj > K— ;b (0.190g), N, N' - -Y 5; 
— )\y (0.162g), 1 -^>^>^;^>7^ K (0.151g) 7kXfiyp J< T t'y^P 1 ) 
>7=-b> (0.152g) fr£>3- (2-^nn-4-xh^^>i?;i/) -2-^^ 
;i/-5- ( l -^>^>7;;i/*— ;i/*;i//^>f > H— ;i/ (0.090g) ^ife 

'H-NMR(DMS0-d6, 6 ppm) : 0.81(3H, t, J=7.3Hz), 1.27(5H, m), 1.35(2H, m), 
1.67(2H, m), 2.29(3H, s), 3.47(2H, t, J=7.7Hz), 3.97(2H, q, J=6.9Hz), 
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4.02(2H, s), 6.74UH, dd, J=8.6 and 2.0Hz), 6.84UH, d, J=8.6Hz), 7.00(1 
H, d, J=2.0Hz), 7.33(1H, d, J=8.5Hz), 7.61(1H, d, J=8.5Hz), 8.04UH, s), 

11.32UH, s), 11.68(1H, s) 0 
mp : 103. 0-105. 5°C 0 

mmm 3 8 

<3- (2-^DD-4- (ft7i>-2-^b) ^>iy;i) -2 

mMM 1 CDft&tzlfcl,^ 5-*;i/t^y-3- (2-^pd-4 - (f^7i 
>-2->r;u) ^>>>;iO - 2 -^^;i/-f > (o.H5g), N, N'-#;i/ 

X (0.073g), p- h)l^>X)l*>T < K (0.077g) RXf 

VT^f t^>^D<j7>^-fe> (0.069g) £>£>3- (2-^DD-4- (*-*-:7:il> 
-2--f;i/) -<>^;i/) - 2 5 - ( 4 ^;i^>-t? >*;u*-;i/# 

^>K-;i^ (0.045g) Sflftfei^S^ bTf#£o 
lH-NMR(DMS0-d6, 6* ppm) : 2.30(3H, s), 2.35(3H, s), 4.10(2H, s), 6.95(1 
H, d, J=8.1Hz), 7.12UH, dd, J=3.7 and 5.0Hz), 7.30(1H. d, J=8.5Hz), 7.3 
7(2H, d, J=8.2Hz), 7.44(1H, dd, J=1.8 and 8.1Hz), 7.51-7. 56(3H, m), 7.73 
(1H, d, J=1.9Hz), 7.84(2H, d, J=8.3Hz), 8.00(1H, s), 11.34(1H, s), 12.12 
(1H, brs)o 
mp : 236.5-242. 0°C o 

mmm 3 9 

<3- (2-*dd-4- {tt? i>- 2 --(Jl) ^>v;i/) - 2 
> 

mMm 1 <Di5mzm\ 5 --tDm*^ - 3 - (2 - tun- a - (^^71 

>-2-4)D ^>v;u) - 2 -j. ^;u-r > (0.i60gK n, n'-#;u 
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* — )l (0.102g) s 1 -^>$ >X)]/*>7 ^ K (0.095g) J&Xf 
^7fh'i/^o^>rt> (0.096g) fr£3- (2-^nn-4- (ft7i> 
_ 2 ->f;i/) -2-^;u-5- ( l -^>*>*;i/*-;i/#;w^ 

>r;i/) -r>K— ;i/ (0.067g) sjiR&isgiifcUTfifco 

'H-NMR(DMSO-di, 5 ppm) : 0.79(3H, t, J=7.3Hz), 1.24(2H, m), 1.33(2H, m), 
1.66(2H, m), 2.32(3H, s), 3.46(2H, t, J=7.7Hz), 4.12(2H, s), 6.97(1H, 
d, J=8.1Hz), 7.1K1H, dd, J=4.0 and 4.9Hz), 7.35(1H, d, J=8.5Hz), 7.44(1 
H, dd, J=1.8 and 8.0Hz), 7.52(1H, d, J=3.2Hz), 7.54(1H, d, J=5.1Hz), 7.6 
3(1H, dd, J=1.5 and 8.5Hz), 7.73(1H, d, J=1.8Hz), 8.07(1H, s), 11.37(1H, 

s), 11.69(1H, brs) 0 
mp : 184.4-185. rCo 

mnm 4 0 

< 3 - (2-^DP-4 - (7-7 >- 2 ^>i^;i/) 5- 
( 1 -/^>^>*;i/;ft-;i/#;w^ ;i> (-fb^(48)) 
HJS^iJ 1 co^^^^£v> > 5 -*;i/#^>-3- (2-^no-4 - (7^>- 
2-j)V) - 2- M-JlsJ > Y-Jl (0.250g), N, N'-#;i/#- 

X VV— JV (0.162gK 1 -^>?>X)l*>7^ K (0.151g) JBlZKS7 
if If i/9 d ty>^-tz > (0.152g) fr£>3- (2-^od-4 - (7^ >- 2 --f 
^>^;W -2-^f-;i/-5- ( 1 -^>^ >*;i,7t*- ;i/ft;w^^ ;v) >f 
>K-;i/ (0.170g) ^GfefSiHi: LTlffco 

'H-NMfUDMSO-di,, <5 ppm) : 0.79(3H, t, J=7.3Hz), 1.24(2H, m), 1.33(2H, m), 
1.65(2H, m), 2.32(3H, s), 3.45(2H, t, J=7.6Hz), 4.12(2H, s), 6.57(1H, 
m), 6.97(1H, d, J=3.2Hz), 7.00(1H, d, J=8.1Hz), 7.34(1H, d, J=8.5Hz), 7. 
49(1H, d, J=8.1Hz), 7.62(1H, d, J=8.6Hz), 7.72(1H, s), 7.76(1H, s), 8.06 
(1H, s), 11.35(1H, s), 11.70(1H, brs) D 
mp : 162. 1-163. 8°C 0 
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IR : 1652cm ' 0 

mmm a i 

<3- (2-*pd-4- (7^>-2-J Jl) -<>iy)l) - 5 - 

2- >r;i/) - 2 > (o.250g), n, N'-£;i/*^. 
;i/v-r ^ f v-;i/ (o.i62g) N p- hJi^>x;v^>T ^ k (o.mg) 

if t'v^D^>^"-fe> (0.152g) fr£>3- (2-*dd-4- (7^>-2-^ 
^>i>;i/) -2-^;b-5- ( 4 ^;i/^>-tr>x;b* -;i/£;w^^f 
;b) (0.260g) ^fife^^btffeo 

'H-NMR(DMSO-de, 6 ppm) : 2.30(3H, s), 2.35(3H, s), 4.10(2H, s), 6.58(1H, 
m), 6.98(2H, m), 7.30(1H, d, J=8.6Hz), 7.38(2H, d, J=8.1Hz), 7.49(1H, 

d, J=7.9Hz), 7.53(1H, d, J=8.4Hz), 7.73(1H, s), 7.77(1H, s), 7.84(2H, d, 
J=8.1Hz), 8.00(1H, s), 11.34(lH,s), 12.12(1H, brs) Q 

mp : 232.7-234. l°Co 

IR : 1679cm 'o 

mmm 4 2 

<3- (2-^DO-4- ( 1 -^dr-fe>- 2 )V) -2-*^)l 
-5 - ( 4 -A^Jl^>-if >^;i/*-;U£;i/M^;u) J > K— ;i/St>*3 - (2 
-/7PD-4- ( 1 --sJr-b>- 1 -J )V) soi/fr) - 2-^3- )l -5 - (4 
-tT-JVOVyxjlTfr-jltiJl/^jji) j^Y—)l (fb^(50)) CD^> 

»^|J1©^^{C^^ N 5-Jj)ltf*is- 3- ((2-£no-4- ( 1 
*-fe>-2-^;b) ^>s;;io -2-^^;i/-r > K-;i/^^5-^;u^^i>- 

3- (2-^DD-4- ( 1 -^-fe>_ i ^v^) -2-*^;^ 
> (O.lOOg), N, N' =• (0.064g), p - h )l 
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:n>X;i/*>T^ K (0.067g) RW7*r K » £ d £ >^-tz > (0.060g) fr£>. 
3 _ (2-^DD-4- ( 1 -^\dp-fe>- 2 ->f )V) ^>v;i/) -2-^^;i/- 
5- (4 -^;i^>-fe: >x;i/*— ;v£;w^>r ;b) ^>H— ;i/^3- (2-^ 
□ p - 4 - ( 1 -^3f-fe>- l ->r -2-/^-;i/-5- (4-^ 

^;i/^>-tf y^ui/^-ji^WN"^;!/) -r > Y—JWDm&W) (0.067g,#£.tt = 

^2/8) ^^^^S^^UTfffeo 

'H-NMR(DMSO-d 6 , 6 ppm) : 0.87(3H, m), 1.28-1.6K4H, m), 1.91-2. 14(2H, 
m), 2.28(3H, s), 2.37(3H, s), 4.08(2H, m), 5.05-5.48UH, m), 5.80/6.30(1 
H,m), 6.80-7.00UH, m), 7. 17-7. 26( 1H, m), 7.29(1H, d 3 J=8.3Hz), 7.39(2H, 
d, J=7.5Hz), 7.42-7.48(lH, m), 7.53(1H, d, J=8.2Hz), 7.85(2H, d, J=7.8H 
z), 7.98UH, s), 11.3K1H, s), 12.10(1H, brs) 0 
mp : 173-183°C 0 
IR : 1659cm 'o 

mmm 4 3 

<3- (2-^OD-4 - ( 1 -^ap-t >- 2 s<>is)l) -2-M-)\y 
-5 - ( 1 ;i/ifc;w^>f > K— ;i/St^3- (2-^p 

d-4- ( 1 -^dr-b>- 1 --r;i/) ^>^;W - 2 5 - ( 1 

<*?>7,)l*=-)lt>)lJ^J )l) -f>K — )l (fls£-#J(51)) 

©7Ef&fct£l\ 5 -*;i/^^r^>- 3 - (2-^OD-4- ( 1 — 'n* 

2->r;i/) ^yt/)\<) - 2 > K— )i%*sts 5 -£;i/**^>- 3 

- (2-^dd-4- (l — \^-tz>-i-^;b) ^>^;i/) -2-^^;i"i'> 

(O.lOOg), N, N' -ft 4 K W— ft (0.064gK l-^>* 
>^M>7^ K (0.060g) RZFi/TWis ? v V >7-t> (0.060g) fre> s 3 

- (2-^PP-4 - ( 1 -^^--fe >- 2 --f ;u) ^>S/;i/) - 2 -^fii/- 5 

- ( 1 -^>^ >*;b*-;i/#;w^>f OF^i:3- (2-^nn-4 
_ ( ! _y\3r-b >- 1 ^>S/;i/) - 2 -*=f-)\>- 5 - (1-^>#>X 
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'H-NMR(DMSO-d 5 , d ppm) : 0.78-0. 91(6H, m), 1.20-1.6K8H, m), 1.66(2H, 
m), 1.91-2.45(2H, m), 2.30(3H, m), 3.47(2H, t, J=7.6Hz), 4.07(2H, m), 5. 
05-5. 82(1H, m), 6.28-6. 99(2H, m), 7. 16-7. 29( 1H, m), 7.34(1H, d, J=8.4H 
z), 7.42-7.63(2H, m), 8.05(1H, m), 11.33UH, s), 11.68(1H, s) 0 
mp : 84-85 °C 0 
IR : 1666cm ' 0 

3- (l-7Pft7^l/>-2->f;M^) - 5- ((5-*dd-2- 
3-^7 tuvs^jji) -2-*zhJU > p-ji «b£r#J(23)) 

C57BL/KsJ-dbm db+/db+, C57BL/KsJ-dbm +m/+m (Jackson Laboratory) ©5 
ft#&^T (CE-2, H*^l^) tc^Lfeo M^JtfcfcO.Ol 

14BRa&&©&Bf&-^£fT&ofc (^KJISSt±8jiS&~10®|»)o 7 
BB^14B@©^bu*{c, ^-?>j >mm*M^tzX^x**v^ u-^-^c 
hase Heparinized Capillary Tubes) £ffl^TBB«t!UKSS «fc 9 Sifa U i&i>#8l 
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&©»]££{±10~15//lODJfo&&ffl^s GP0-p-^DO7iy-;i/S (hU^U 
■fev-r FG-^X hyn-) i;fcfc±GP0-DA0S& ( h U ^'J-fe^-f HE-^X h7 

-f >7. U >RIA^r-y K At7 7;i/7i/7) £ D bfco 

db/db^;*^*OTi¥£:> +/+^*©ifii$HIs h U 7 U -te ^ -f K«&© 

M£100%hbT, «|&3SS#J^S¥<Bifil*&fiSx M^hU^'J-te^ «JgCDP$ 

#itra^ *im#H4j£j»re^ m^tsw^pf^s li^fiei^pfs M^t^p 

M*m^K >f U >ffiinH&Etei¥ U>XU>g^fim^ Rabson-Mendenh 
aU&igiffi, Kobberling-Dunnigan#f^P> Seip$m§IJ!¥-> Lawren 
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(i) 



(5$cK RiteT'J— M&m.T)U*)\s&-£$> *k l7U-;H(i'Kd:<i:l)lI 

is^T;u^;b^-^ri>S> ^fc(ir;i/^-;u*> T-am^nTv>T* £ <. 
R 2 &, ^Dy>jp^ <£JlftT;b^;i/at^ i&m.T)v^=.)i&. ztclfrv 

£ mi* -r 3 o ) 

3. > h*-;i^#<fc#\ 3- (2-^DD-4- (t-r^;i/^^) 

_2-^^;i/-5- ( 1 ;i/*;w^>f -< > K— -/K 
3 - (2-^od-4 - (t-r^;i/-^*) ^>^;b) — 2—^^-71/— 5 — (4 
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;U) -r>K— ;K 3- (2-^DP-4-3-K>y;i/) - 5- 
(( 4 ?-;i/^>-t?>) x;!/*-;^;^^^) ^>^_ ;l/ ^ 3 _ (2-^7 
dd-4- (7ir;i/xf-;i.) ^>^;i/) - 2 5 - (l-^>^> 

^ > j?—,^ 3 _ (2-^ dd-4- 
=.)V) ^>z/)l) -2-*^)]/-5- ((4 -;<?-;i^>-tf>) 
;^>T;i/) ^>k_, k 3 _ (2-^dd-4- (2-7x-;i,xf^b) 

-2-^;b-5- ((4 -^;u^>-t?>) y^l/*-;^;^^ ;u) 
-f > K— ;K 3 - (2-7DD-4 - ( 2 - 7 1 ^ -2 

-^^-;i/-5- ( 1 -so^yxji^-jvijjisj^jji) j > k— ;k 3- (2 

-^7DD-4- (2-7in;i/i^;b) _ 2 -^;u-5- ((4- 

^^;i/^>-tf>) ^ > K— ;k 3- (2-^DD-4 

- (^>^;i/;tJrv) -<>^;b) - 2 5 - ((4 -^;i/^>-fc? >) 

^ > 3- (2-^ on- 4- (^p^*-^ 

;i^^;b;*^>) ^>^;u) -2-^;i/-5- (( 4 ^;i^>-t?>) 

^ > 3- (2-^od-4-7izm>^) 

-5- ((5-7DD- 2 -3^7 m>;*;i, *;w^>f;i/) _ 2 

;i/-T>K— ;u N 3- (2-^Dn-4-7i^K>^i/) -5- 

(2-7DD-4-7x-M>i/» - 2 -p<^;U-5- (4-^>^>^ 

^^;b*;u^^e>r;i/) >r > 3- ((i-7*o^7^u>-2-^;i/) 

-5- ((5-7nD-2-^7x>7,W-jl/) - 
2-^;i/^> 3- ((l-7Dft7n>-2--f;i,) - 

5- ((5-7nt-2-^7x>7;^-^) -2-^^;b 
> 3- (4-7D^-2-^DD^>yjb) - 2- ^^;u-5 - ((4 
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2-^dd^>^) - 2 - A^Jl- 5 - ((4 - ti"-;i/^>Hf >) X)l^=-)V 
>f>K— ;k 3- (4-7d^-2-^pd^>^) -2-X 
^;i/-5- ((2-7i-jht^) jitDi^^J )D <Y>F— ;k 

3 - ( 4 -7"p^- 2 d vOi/Jl) -2- * 5 - ((l-^>^>) 

;i/*;u^ j e^;b) >f > F— ;k 3 - ( 4 2-^dd^>^) 
-5- ((5-7d ; e-2-^7i>^;i/*-;v) -2-*^ 

> K— ;k 3-(4-7p : e-2 -^dd^o^H - 2 5 - (4 

-^>^>x;i/*-;i/:ft;w^-f ;u) -r>K— ;k 5- ((5-^dd-2-^ 
^7^>^;u^-;i/) :fr;w^-r;i/) -3- (2, 4-^^dd^>^) -2 

^;i/-r > H— ;k 5- ((5-^Dt-2-f^7i>^;^) #;w<; 

^E>f ;u) - 3 - ( 2 , 4-y^nD^>^) - 2 > K-7K 3 - ( 2 

_^pp_4_ ( h u ^^^ro^^;!/) ^>^;b) -2-^<^;i/-5- ( l 
>*>*;i/^— ;i/#;w^>r;i/) -y>k— ;k 3 - (2-^pp-4- (hU7 
;i/t|-d^^-;i/) -2-^^-;i/-5- ( 4 ^;i/^>^>x;u*-;b 

*;i/M^E-r >f>K— ;W 3 - (2-7on-4 - (F'j7Mn^f;i/) ^ 
- 2 - ^ 5 - ((5-^nD-2-^7i>^ji/*-JV) ft^ 
-f>K— ;k 3 - (2-7PD-4 - ( h U 7;i/3t-D/^-;i/) ^<>^ 
-2-^;i/-5- ((5-7*Dt-2-^7j>^-;i/) #;w^ 
-r;i/) -r>K— ;k 3- (2-700-4- (h'j7;i/tD^^) ^>^;W 
-2-^^;b-5- (( 4 - tf— ;i/^>-tf >) jituw^j )D -f > K 

-;k 3- (2-70D-4- ( h u 7;i/7hP^^-;i/) ^>^;i/) -2-*?-;u 
-5 - ((2-7irji/XT-^) *;i/*^;b;fr;w^-f >K— ;k 3- 

(2-7DD-4 - (h U7JWD^^) ^ - 2 5 - (( 1 

-^>^>) *;i/*-;i/:fr;w^>r;i/) -r>K— ;w 3- ((2-7nn-4- 
-r>F-;K 3- (2-7PP-4 - (y ^> 
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3- (2-^PD-4- (v^D-\dr^;b^^^^^;u) ^V)],) - 

2 5 - ( l -^>*>*;b*-;u£;w^^;b) > 3 - (2 

_/ 7DD _4_ (^ D ^^>,^*^^;u) _ 2 5 _ 

*;i/^>r;p) -y>k-;k 3- (2-^DD-4-xh^^>^) _ 2 - 

^^;i/-5- (1 — ->?>XJ\s*-jit,ji/^jji) ^ >H _ ;K 3 _ (2- 
^p D _4_ (^ 7l> . 2 _^ p) -2-^^-5- 
^;^>-tr>x;i/*-;i,^;^s;^^; U ) ^ > K _ ;K 3 -(2-^n-4-(f 
*:7*>-2->f;i,) ^>v;b) -2-^^-5- ( 1 -^>*>* ;l ,*-,i, 
iJJW^jV) -Y>K-;K 3- (2-*dd-4- (7^>- 2 -^;u) ^> 
- 2 5 - ( 1 - ^ > K _, K 

3-(2-^7DO-4 - (77>-2->f^)/<>j;;|,) -2-^?-;u-5- (4 
-^M>^>7^*^A;^ f ^p) ^f>K-;K 3- (2-^dd-4 
- (l-^*-b>-2-^) ^>i?ji) -2 5- ( 4 -^;i^> 
^>*;u*-;^,w^E>r;i,) ^>|>»_; k 3 _ ( 2 -^DD-4- ( 1 — 
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